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^^SUPERIOR"  Alternating 
Current  Induction  Motors 

Single  PheiLse,  MxilU  PKa.se 
Corv8ta>.r\t  Speed,  V&rlSLble  Speed 

Alternators  for  Power  and  Light 

"  SUPERIOR."  Direct  Cvirrent 
Machines  to  Sviit  aill  Corvdltlons 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  King:  St.  West,  Toronto 


NOflRK 


125 

Volts 
250 


FUSES 


600 

Volts 

I  0,  0  0  0 


A  Full  Line  of  Noark  Fvising  Devices  Carried  in  Stock 

CandLdian  GeneraLl  Electric  CompaLiiy,  Limited 

Head  OFfice:  Toronto,  Ont. 

District  Offices:     Montrenl        Ilalifax        Ottawa        Winnipeg        Vancouver  Rossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 


Everything  Fully  Guaranteed 


Also  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 

4-5  Winthrop  Street 

BOSTON       -  MASS. 


K.  N.  Phu.lii'S,  Fresideni.  Geo.  H .  Olnev  2nd,  Secretary-Treasurer. 

Mugene  P.  Phillips 
JElectrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 
Chicago  Office  :  i35oAdatns  Street. 


SHAWMUT' 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating*  Enclosed  Fuses 


30,   60,  100  Ampere 
250  Volts 


.3^       Single  Pole      Double  Pole 
^  Triple  Pole 

'i         Main  Line  Porcelains 


BRANCH  PORCELAINS 
OF  ALL  KINDS 


i»w  1 


See  Our  Catalogue  No.  ioo 


CHASE-SHAWMUT  CO. 

NEWBURVPORT,  -  MASS. 
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CAT.  NO.  C16KC 


BENJAMIN 
WIRELESS  CLUSTERS 

National  Code  Standard 
With  "Turn-Down  Feature" 
Three  Degrees  of  Illumination 


Centre  Light  Only 
Side   Lights  Only 
Centre  and  Side  Lights 

Write  For  Our  New  Catalog  C- 1  7 


BENJAMIN  ELECTRIC  MFG.  CO. 

64  York  Street  TORONTO 


WIRES  AND  CABLES 

OB'  BVEJIiY  FOR 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE  COMPANY,  -  -  -  MONTREAL 


99 


•^DioLmond  H 

SWITCHES  ..<r%S3^  APPLIftNCES 


Push  Switches 

.  Rotary 
I  Switches 

Door  Switches 

Standard 

Switches 


o  o 


r 


4^ 


Galvanized 
Steel 

Wall 

Cases 

Automatic 

Plush 
Receptacles 
and  Plugs 

o  o 


MANUFACTURED  BY 


J 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

^Agents"  C.  W.  Bongard  Co.,  Limited     eo  Wellington  st.  West,    Toronto.  Can. 
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SPECIAL 


••ALAMO*' 

Gas    or    Gasolene  Engines  for 
Electric  Lighting 

M.iile  ill  si/os  tVoin  5  to  50  H.   1'.     Pi'sinned  specially 
lor  rumiintr  Pyutinos  ami  CHti  be  opeiated  on  Natural 
Cias,  Artificial  Gas  or  Gasoline. 

QuotRtions  to  Trade  only. 

E.    S.  COOPER 


.■S  Am  1  Ai iiK  S  1 . 


Toronto,  c')nt. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE 

BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.    '   TORONTO,  ONT. 

Phone  M  1729. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 

househoKl. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has    no   equal    for   the    facility   it    affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BtLi  mm\  mm  of  gunbdii 


"CALVADUCT"*N»"LORICATED" 
CONDUITS 

rOR  INTERIOR   C ONSTR-UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 


Induction  Motors 


RUGGED  DESIGN 

HIGH 
POWER  FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Buelletin  100 


THE 


PACKARD    ELECTRIC    CO..  Limited 


Works:  St.  CatKaLrines 


127-129  Bell  Tel.  Bdg. ,  Montreal. 


Somerset  Block,  Winnipeg. 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADE  MARK 
iCeg.  U.  S.  Pa^tent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ure  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    1  hey  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


The  aSove  cut  represents  the  new  DeaLn  Condensing  apparatus  biii  t  to  meet  the  demand  for  increased 
efliciency  caused  by  the  inlroduclion  ol  the  Steum  Turbine.    For  l  alalomie  and  olher  infi  rinali.  n  i"pply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 

BUILDERS    FOR    CANADA  1 1  !•  An  Oi  Ficii  AND  VVoRKS  :  MONTKEAL 

DISTRICT  .    MONTREAL,  82  Sovereign  H.^nk  Building  WINNllMiG,  251  Notre  Dame  Avenue:        NELSON,  Josephine  Street; 

OFFICES    •    TORONTO.  810  Traders' Bank  BiiiUllng;  VANCOUVER,  416  Seymour  Street :  NEW  GLASGOW.  N.  S.,  Telephone  Building 
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EASTERN  CONCERNS  HAVE  A  CHILL. 

'I'lic  ili'inaiul  I'or  |>>>\v»  r  ;iiul  iiiolivc  i'iiuii)iiicnl  in 
.•ouvtT  is  a  arootl  i-ritcritm  of  the  ti'i'iul  of  I  he  rniu's. 
I'owt'r  in  use  )nai\Os  work  I'or  ;\  nnilt  iplicity  of  liaiuls, 
PoWiT  drives  wht'cls  aiul  wlu'ols  turn  niju'liincs.  whili' 
skilli'il  nion  iuv  retiuirt'il  to  opoi-att^  thcni.  Skilled  salos- 
mi»n  ami  olerks  havt"  to  do  with  ihc  (lis|Mis,il  and  sliip- 
iiuMit  of  tho  prodni'ts.  Kaihvay.s  must  move  thest'  ami 
nu»n  must  operate  tf.ie  traiu>;.  Power  is  the  root  of  nuu-li 
'  omnuMvial  aetivity  and  there  is  no  more  promisinii'  in- 

lii'ation  of  the  eontiiiued  industrial  aetivity  of  Ui'ilish 
<'oluml)ia  than  the  jiresent  exeeediiiirly  aetive  demand 
for  both  power  ecpiipmeiit  rii;lit  here  in  N'ancouver. 
Loeal  equipment  houses  were  never  so  ibusy  as  at  the 
present  time  and  Deeemher  has  witncvssed  one  of  the 
largest  mouth's  sales  they  have  ever  enjoyed.  One  liouse 
has  a  single  order  retiuiring  .t."?S.(1()()  worth  of  transform- 
ers alone.    Telegraph  orders  for  earloads  of  equipment 

ire  eonstantly  being' sent  forward  to  rusili  the  l)ig  ship- 
ments needed  for  immediate  delivery. 

This  eondition  obtaining  sinmltaneonsly  with  the  eom- 
pletitm  of  the  British  Columbia  Electric  Railway  Com- 
pany's  new  10,000  horse-power  unit  at  Lake  Buntzen  is 
a  very  promising  augur  for  not  only  a  continuation  of 
ur  ]nvsent  and  past  prosperity,  but  a  greater  industrial 
H'tivity  than  ever,  for  the  immediate  future. 

In  discussing  this  situation  a  promiiu^nt  business  man 
>ays  that  manufacturers  and  other  British  Columbia 
business  men  seem  to  be  preparing  to  seize  the  oppor- 


Innilies  whirl!i  Easterners,  who  have  contracted  a  chill  in 
llieir  pedal  extremities,  are  leaving  open  to  them.  The 
fact  is  I  hat  many  Eastern  manufacturers  have  under- 
estimated the  situation  in  the  "West,  and  in  the  belief 
that  matters  are  much  worse  than  they  are  have  relaxed 
their  eft'oi-ts  in  tliis  market. 

This  is  .shown  by  reports  constantly  coming  in  to  the 
eft'eet  that  Eastei'u  wholesale  houses  are  withdrawing 
their  travelers.  One  big  house  has  taken  otf  all  its  tra- 
velex's  and  is  sending  instead  a  weekly  list  to  its  custom- 
ers. Western  wholesale  houses  and  maniifacturers  are 
apparently  getting  ready  to  capture  the  trade  the  East- 
erners are  neglecting  and  Vancouver  people  are  taking 
the  lead  in  the  movement. — Saturday  Sunset. 


MEGGERS  AND  BRIDGE  MEGGERS. 

From  Evershed  &  Vignoles,  Limited,  Chiswick,  Lon- 
don, W.,  we  have  received  a  booklet  describing  that  firm's 
patent  meggers  and  bridge-meggers  for  testing  insula- 
tion at  or  above  working  pressure.  The  bridge-megger 
is  particularly  adapted  for  the  measurement  of  low  re- 
sistance. The  publication  contains  numerous  diagrams 
describing  the  apparatus,  together  with  information  as 
to  prices  and  instructions  for  using. 


No  fewer  than  9,800  electric  lights  now  burn  in  the  homes  of 
dhe  inhabitants  at  Orillia,  Ont.  One  thousand  four  hundred  of 
these  were  install(Ml  diiviiig  the  past  year. 


PRINGLE  SINGLE  PHASE  MOTOR 


SELF  STARTING  UNDER  FULL  LOAD 


NO  CLUTCHES, 
PHASE  COILS 

or 

STARTING  BOXES 
REQUIRED. 

ENTIRELY 
AUTOMATIC 
and 
PRACTICALLY 
NOISELESS. 

OPERATES  ON  ANY 

A  C.  CIRCUIT, 
GIVING  SATISFAC 
TION  OFF  ANY  ONE 
PHASE  OF  A  TWO 
OR  THREE  PHASE 
CIRCUIT. 


Develops  a  Heavy  Starting  Torque 
and  Accelerates  Quickly 


Ai  l  W'oi  NiJ  Intercuangeabi  e 

104  OR  208  Vol.TS, 


^/>e  R.  E.  T.  PRINGLE  COMPANY,  LIMITED 


DEVELOPES  A 
HIGH  EFFICIENCY 

and 

POWER  FACTOR. 


ECONOMICAL 
TO  OPERATE  ; 

RELIABLE, 
DEPENDABLE, 

ALWAYS 
SATISFACTORY 


MADE  IN  ALL 
TYPES. 


MONTREAL.  QVE. 
WINNIPEG.  Man. 
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SUNBEAMS 

Lead  the  Day 


MaLde  in  Canada  by 


The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 


Main  Office  : 

Toronto 


Northwestern  Office  and  Warehouse: 
251  Notre  Dame  Street.  Winnipeg 


Factory  : 

St.  Catharines 


Outside  Packed  Plunger  Pump. 

Goldie  6  McCulloch  Co.,  Limited, 


Outside  Packed 
Plunger  Pumps 


Specially  Designed  to  Handle  Hot 
Boiler  Feed  Water  at  High  Pressure 
and  also  Gritty  Water. 


Send  for  Circular  describing  Pump,  a^lso 
Catalog  of  our  lines  mentioned  in  List 
below. 


GALT.  ONT..  CAN. 


WE  MAKE  Wheelock  Engines.  Corliss  Engines.  Ideal  Engines,  Boilers, 
Piinips,  Flour  Mill  Machinery,  Oat  Meal  Mill  Machinery.  Oat  Meal 
Steam  Pan  Kilns,  Wood  Working  Machinery,  Iron  Pulleys,  Wood  Rim 
Split  Pulleys,  Shafting,  Hangers,  Gearing,  Friction  Clutch  Pulleys, 
Friction  Clutch  Couplings,  etc.,  Safes,  \'aults  and  Vault  Doors. 
Write  for  Catalogue. 


Western  Branch;  248MGDermotl  Ave.,  Winnipeg,  Man. 

Quebec  AServls  :  ROSS  <S.  GRE:IG.  Mentretyl.  Que. 


Belliss  &;  Morcom  Limited,  Eng'ineers 

BIRMINGHAM,  ENGLAND  I 


Established  over  50  ycirs. 
Telegrams  :-" Belliss"  Birmingham,  A. B.C.  5tl 
Edition. 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-I.ubricalion  ;  Simplicity;  Strength;  Kxp.  rience; 
I-ow  Cost;  Reliability;  Minitimm  Maititenance  ;  Compactness;  Good 
Governing';  D  irabilily  ;  Maintained  I'^fTiciency  ;  Quiet  Running-. 

3,300  Engines  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B. 
H.P.  of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  trade  buildings,  MONTREAL,  CAN. 

Ti-K-K-r.iphi.  AdJnss  ;    "l-iiro     Monlre.tl.  (.■.hU-  :  A.liA'.  ,^1  h  \  \\\sU-rn  fiuon. 


Ri;f'Ri:si:nting  Our  Threk-Crank  Tkii'I  i.-Em'Ax.sio"- 
Type  Enctne. 
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Electrical  Supplies  and  Apparat\is 

STREET  RAILWAY  SUPPLIES 
Telephones         Annunciators  Batteries  Ideal  Trolley  Wheels 

J.  A.  DAWSON  mi  CO. 

WINNIPEG:  324-326  Smith  Street       MONTREAL:  148  McGill  Street 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  FormaLii 

248  aLnd  250  Craig  Street  W. 

Montreal,  Que. 


ROBB 
POWER 
PLANTS 


Robb- Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 


Robb 
Engineering  Co. 

Ltmiied 
Amherst,  Novak.  Scoiitt. 

District  Offices  : 

^20  Ossington  Avenue.  Toronto, 

WILLIAM  McKAY.  Manager. 
Hell  Telephone  Bulldinff.  Montreal. 

W.yrSOX  jack.  Manag-cr. 
jss  Carlton  Street,  Winnipeg. 

J.  F.  PORTER.  Manager 
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ADVERTI8B31ENTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  ist  day  of  the  month.  Changes 
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The  Electrical  News  will  be  mailed  to  subscribers  in  Canada,  post  free, 
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Electrical  Association. 


The  Thurv  Trans- 
mission System. 


We  in  this  country,  soaked  to  the 
core  with  the  idea  that,  nothing  but 
alternating  current  can  be  success- 
fully used  for  anything  'but  the  very  shortest  and  small- 
est transmission,  can  scarcely  conceive  that  in  Eui-ope 
direct  current  is  used  for  what  is  probably  the  longest 
transmi.ssion  on  that  continent.  We  refer  to  the  French 
installation,  using  what  is  called  the  Thury  system,  to 
supply  Lyons  with  power  from  a  hydraulic  generating 
station  at  Mo\itiers,  some  110  miles  away.  In  addition 
to  being  of  no  mean  length,  the  plant  is  fairly  large, 
something  over  4,000  kw.,  from  all  of  which  it  will  be 
seen  that  those  responsible  for  its  installation  are  fairly 
confident  that  the  system  used  has  passed  the  experimen- 
tal stage.  A  short  description  will  undoubtedly  be  in- 
teresting to  us,  so  long  accustomed  to  regard  alternators 
and  transformers  as  indispensable. 

The  Thury  system  consists  of  one  or  more  direct  cur- 
rent dynamos,  operating  at  a  constant  amperage,  very 
similarly  to  our  standard  direct  current  series  arc  sys- 
tems, the  receiving  end  or  load  eDiisisting  of  a  series 
wound  direct  current  motor  driving  constant  potential 
dynamos,  either  direct  or  alternating,  from  which  latter 
are  led  t'he  various  circuits  required  for  the  individual 
consumers.  Regulation  is  accomplished  by  varying  the 
voltage  of  the  generators,  from  which  it  follows  that  at 
partial  loads  the  voltage  on  the  system  is  proportionately 
reduced,  or  in  other  words  that  the  equipment  is  under 
full  potential  stresses  for  full  load  })eriods  only.  I'his 
is,  of  course,  exactly  contrary  to  the  conditions  obtaining 
in  our  practice,  where  riill  putential  all  the  time  is  the 
invariable  rule.  Another  curious  nssult,  following  from 
the  use  of  a  constant  current,  is  that  t'he  losses  in  the 
generators,  motors,  and  liiif,  ai'e  <-onstant,  irrespective  of 
the  load.    This  naliirally  makes  the  efficiency  show  up 


rather  poorly  at  partial  loads,  though  the  point  is  not 
important  in  hydraulically  driven  plants  possessing  an 
abundant  water  supply.  As  a  much  more  real  disad- 
vantage mig'ht  be  pointed  nut.  the  fact  that,  owing 
to  the  well-known  difficulty  of  building  commutating 
machines  for  anything  but  comparitively  low  voltages, 
the  size  of  t'he  units  is  very  limited,  both  at  the  generat- 
ing and  receiving  ends.  For  instance,  those  in  the  Mou- 
tier-Lyons  plant  are  wound  for  a  maximum  of  3,700 
volts  at  75  amperes,  or  about  275  kw.  each,  a  very  small 
machine  compared  with  units  of  about  1,500  kw.,  which 
would  be  about  the  size  selected  for  a  4,000  kw.  system 
of  our  design.  There  are  16  generators  in  the  Moutiers 
station,  coupled  in  groups  of  four  machines  each  to  four 
hydraulic  turbines. 

The  main  advantage  claimed  for  t'he  .system  is  its 
economy  of  copper,  particularly  when  it  is  remembered 
that  by  grounding  a  point  midway  among  the  genera- 
tors, and  also  one  at  a  corresponding  point  in  the  motors, 
a  system  is  obtained  which  is  the  exact  counterpart  of 
our  three  wire  grounded  neutral  plants.  In  fact  the 
claim  is  made  that  not  only  are  the  potentials  between 
lines  and  ground  cut  in  half,  which  is  of  course  correct, 
but  that  one-half  of  the  system  can  be  operated,  using 
the  ground  as  a  neutral  conductor,  even  should  one  of  the 
live  wires  become  broken.  Further  than  this,  it  is  ciuite 
feasible  to  operate  even  the  broken  side,  as.suming  that 
receiving  stations  are  scattered  along  the  line,  up  to  the 
point  where  the  trouble  has  occurred,  the  only  changes 
necessary  being  to  ground  the  generator  end  of  the 
break,  and  adjust  the  generated  potential  on  that  side  to 
the  required  point.  In  addition  to  the  economy  in  cop- 
per, the  system  has  quite  an  advantage  in  the  matter  of 
switching,  the  equipment  reciuired  for  this  purpose  being 
much  more  simple  and  far  less  costly  than  for  an  alter- 
nating plant  of  equal  voltage  and  capacity.  As  against 
these  various  advantages  there  are,  as  is  but  natural,  sev- 
eral drawbacks.  The  difficulty  of  regulating  is  one,  as, 
owing  to  the  bad  sparking  produced  if  the  field  be  weak- 
ened too  mucli,  it  is  not  possibh_^  to  use  field  regulation 
for  the  whole  range  necessary.  Consequently  the  com- 
j)lication  of  a  combined  field  and  speed  variation  has  to 
be  intnidiiced.  Anotaer  rather  serious  difticnlty  is  that 
of  distrihuting  small  qnaiititles  of  power  at  various 
points  iilong  the  line,  the  system  being  obviously  most 
suitable  I'm-  t ransmissi(ni  to  one  [)oint  only.  However, 
the  i)roblem  appears  as  if  it  were  gradually  being  solved, 
as  is  evidenced  by  the  successful  oi)erati()n  of  the  sys- 
tem described  above,  besiiles  that  of  .several  smaller 
plants,  among  which  might  be  mentioned  that  from  8t. 
Maurice  to  Lausanne  in  Switzerland,  operating  at  22,00(1 
volts.  The  system  is  ;ilso  being  discussed  for  a  140,000 
volt  transmission  from  Switzerland  to  Paris,  France,  and 
for  the  \'ictoria  Falls  project  in  Central  Africa,  an 
(■((iiipmciit  which  would  eom|)rise  a  1  ran.smission  of  some 
•")()()  miles.  Without  doubt  the  future  development  of  the 
Tliury  system,  curious  and  impractible  as  it  may  seem  to 
us.  will  be  watched  with  great  interest  by  all  engineers, 
but  particularly  by  those  on  this  side  of  the  water. 
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For  tlu»  Irtst  I'oiir  or  livo  wooks  ol' 

VtM'v  stivnuons  (•;iini);ii.>;n  bclwci'ii 
tlu'  julvoi-ates  of  nmnipally  ilistributiHl  oiuTgy  on  the 
oiw  haml.  and  on  t''.u>  otlu'v  two  of  tlio  .s(>vtM-:il  large 
oi"ganizations  wliioh  are  most  vitally  iiilfrcstcd  in  the 
tmtoome  of  the  movement,  namely,  the  I'lleet rical  De- 
velopment and  the  Toronto  Kleetrie  ijiy;ht  Companies. 
The  issne  was  the  proposed  by-law  anthorizint;  the  City 
of  Toronto  to  install  and  operate  a  eivie  distribnting 
plant,  a  power  songht  by  its  as  an  alternative  to  the 
purehase  of  the  Toronto  Eleetrie  Light  Comi)any's  plant 
at  a  nnitnally  agreealtli'  jtriee.  a  right  already  possessed, 
tliongQi  a  eontirining  by-law  wonld  be  necessary  to  com- 
plete any  agreement.  The  right  to  expropriate  has  not 
yet  been  conferred,  tliongh  it  will  very  possilily  ])e  ap- 
l>lied  for  at  the  next  session  of  tlie  Legislature. 

The  campaign  was  remarkahU'  in  many  ways,  consist- 
ing as  it  did  of  a  struggle  between  a  government  policy, 
and  those  who  endorsed  it,  against  a  more  or  less  veiled 
opposition.  Then,  again,  the  public  press,  with  one 
exception,  was  strongly  in  favor  of  the  movement. 
Lastly,  all  but  about  two  of  the  seventy  or  eighty  candi- 
dates for  municipal  ot^ices  i)ul)liely  avowed  themselves 
as  .strongly  in  favor  of  it.  and  f'aese  two  were  severely 
left  at  home.  The  voting  was  also  very  peculiar  in  that 
while  but  50  per  cent,  of  those  entitled  to  vote  for  muni- 
cipal of!ieers  went  to  the  polls,  the  ballots  cast  on  the 
power  by-law-  were  80  per  cent,  of  the  possible  maximum. 
It  was  generally  felt  that  it  would  carry,  but  the  actual 
result  was  perhaps  the  most  peculiar  feature  of  the 
whole  matter,  tooth  supporters  and  opponents  being  ex- 
ceedingly surprised,  not  to  say  astounded,  by  the  over- 
whelming majority  recorded  for  it,  namely,  about  3  1-2 
to  1.  A  week  later  practically  the  same  question  was 
foug'ht  out  in  a  number  of  Wester  Ontario  towns  and 
cities,  such  as  Hamilton,  Brantford,  Guelph,  London, 
etc.,  with  substantially  the  same  result.  The  only  dis- 
senting vote  was  in  Inger.soll.  where  the  proposition  to 
purchase  the  local  light  company  for  $50,000,  which  was 
coupled  with  the  Niagara  power  cpiestion,  was  voted 
down.  The  average  of  all  the  other  votes  was  about  3 
to  1  in  favor  of  municipal  power.  That  this  would  be 
fae  case  was  practically  a  foregone  conclusion  after  the 
re.sult  of  the  Toronto  voting  was  known,  that  city  being 
looked  upon  as  the  keystone  of  the  situation.  In  view 
of  this,  both  sides  worked  very  energetically  in  that 
election — in  fact,  the  movement  in  favor  of  the  by-law 
was  .such  as  to  elicit  more  or  less  free  comment  that 
money  from  opposition  companies  was  being  used  to 
en.sure  a  favorable  vote. 

Without  doubt  any  move  towards  cheaper  electrical 
energy  is,  in  the  ab.stract,  a  good  thing,  ])ut  at  t'he  same 
time  those  behind  it  must  take  great  care  to  see  that  the 
interests  already  in  the  field  are  properly  compensated 
for  any  legitimate  rights  which  may  be  impaired  or 
taken  from  them.  Failing  this,  not  only  would  a  great 
wrong  be  done  to  Canadian  capital  and  energy,  but  Can- 
adian investments  as  a  whole  would  be  put  in  anything 


but  a,  |)h'as;uit  light  in  the  eyes  of  the  English  financial 
imhlic.  Tliis,  of  course,  is  a  thing  which  no  one  interest- 
ed ill  the  welfare  of  Canada  can  at¥ord  for  an  instant, 
even  if  the  return  were  power  at  half  the  price,  and  so 
it  behooves  those  responsible  for  the  movement  to  pro- 
ceed with  extreme  caution.  There  is  absolutely  and 
without  (piestion  uo  room  in  Toronto,  or  Hamilton,  or 
jjondon,  or  any  other  Canadian  city,  for  two  plants,  be- 
cause, entirely  outside  of  the  complexity  and  wasteful- 
ness of  two  systems,  each  ready  and  offering  to  serve  the 
same  district,  there  is  not  enough  business  offering  to 
afford  an  adequate  return  when  divided  among  two 
organizations.  This  being  t'he  case,  it  is  hard  to  see  how 
the  entrance  of  a  municipality  into  a  field  already  occu- 
pied by  a  private  organization  can  result  in  anything 
but  dissatisfaction  and  heavy  financial  loss  to  both,  rate 
cutting,  and  the  division  of  a  business  even  now  none 
too  large  for  the  support  of  the  equipments  already  in- 
stalled, being  practically  inevitable.  In  view  of  this,  is 
it  not  imperative  that  the  various  municipalities,  who 
desire  to  operate  their  own  plants,  should  negotiate  with, 
and  purehase,  by  arbitration  or  otherwise,  the  private 
plants  now  operating  in  their  respective  territories.  Any 
other  course  will  surely  bring  great  trouble,  if  not  actual 
disaster,  to  one  or  the  other,  perhaps  both,  besides  laying 
the  municipalities  open  to  a  charge  of  bad  faith.  Various 
Ontario  cities  and  towais  have  already  purchased  the 
private  plants  operating  within  their  boundaries,  and 
claim  to  be  satisfied  with  their  bargains.  Why,  then, 
should  anything  but  the  same  course  be  followed  in  t'he 
present  instance? 


WIRELESS  OVER  MOUNTAIN. 

The  system  of  wireless  telegraph  stations  recently  in- 
stalled on  the  lower  coast  of  British  Columbia  by  the  Do- 
minion Grovernment  has  been  successful  in  communicat- 
ing over  land  sections,  a  thing  which  Superintendent 
Doutre  was  sceptical  about  when  the  system  was  firet 
installed.  It  was  expected  that  Paehena  and  Victoria 
might  have  to  talk  thro\igh  the  medium  of  the  LTnited 
States  station  at  Tatoosh,  owing  to  the  mountains  inter- 
vening between  Paehena  and  Victoria.  This  has  not 
been  the  case,  liowever,  as  communication  is  now  going 
on  regularly  briween  the  points  mentioned. 

News  of  an  unexpected  record  was  received  on  De- 
cember 29,  however,  when  the  operator  at  Victoria  pick- 
ed up  the  following:  "This  is  the  steamer  Portland,  off 
Cape  Mudge,  w^aiting  for  the  tide."  This  message,  sent 
from  a  point  off  Seymour  Narrows,  on  the  northeast 
coast  of  VanC'OiTver  Island,  had  to  cross  a  high  ridge  of 
mountains,  which,  added  to  the  distance  of  about  150 
miles,  is  regarded  as  verv  c-reditable  for  the  limited 
power  of  the  station. 


Capital  and  money  may  be  timid,  liut  if  the  banks 
don't  soon  l)egin  to  go  along  in  the  old  way  the  people 
will  have  something  to  say  tliat  will  ,iar  sensitive  nerves. 
The  future  is  up  to  the  banks. 


Power  Plant  of  the  Montreal  Water  and  Power  Company* 


We  reproduce  herewith  photographs  of  some  of  the  Ions  reeiprocating  triplex  pump,  and  a  two  and  a  half 

eleetrieally  driven  apparatus  of  the  Montreal  Water  &  million  imperial  gallons  reciprocating  duplex  pump. 

Power  Company  now  in  operation.  driven  hy  a  500  h.p.  S.K.C.  synchronous  motor.  The 

Fig.  1  shows  a  five  and  a  half  million  imperial  gal-  triplex  pump  is  the  first  large  electric  pump  installed 
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aiul  put  into  oporation  for  wator-works  purposes  in 
America. 

Fig.  2,  shows  a  Hvc  ami  thrco  quarter  luilliou  imperial 
gallons  triplex  jnuup  operatetl  by  400  li.p.  iuduetiou 
motor.  The  puiu[)s  sliowu  in  pluttographs  Nos.  1  and  2 
are  installed  at  the  rivt-r  and  eoustitute  the  main  elec- 
trie  pumping  station.  There  is  on  order  for  this  statiou 
in  Kngland,  an  additional  fifteen  million  gallon  electric 
turbine  piim{>  to  be  driven  by  a  2,500  h.p.  induction 
motor  and  to  work,  eventually,  against  175  pounds  per 
jjquare  inch ;  and  also  a  reserve  steam  plant  for  this 


elevation  of  200  feet  above  the  river. 

Fig.  4  shows  the  first  important  electrically  driven 
lurbine  pump  installed  in  Canada.  It  is  by  Mather  & 
Piatt,  Manchester,  and  has  a  capacity  of  five  and  three- 
quarter  million  gallons;  two-stage  high  lift  turbine 
j)ump,  driven  by  550  b.p.  three-phase  induction  motor 
and  is  designed  to  work  against  175  pounds  per  square 
inch,  when  moved  to  the  lower  station  with  an  auxiliary 
pump  for  increasing  its  present  head  of  300  feet;  the 
speed  of  this  pump  is  750  r.p.m. 

In  the  same  station  is  installed  the  plant  represented 


Fig.  3 


station,  the  pump  of  which  consists  of  a  high  speed 
turbine  designed  to  work  against  175  pounds  per  square 
inch  and  to  be  driven  by  a  2,500  h.p.  Zoelly  steam  tur- 
bine. The  boilers  will  be  Babcock  &  "Wikox  boilers,  and 
work  is  now  in  progress  for  an  extension  to  this  station 
to  receive  these  new  pumps.  This  will  at¥ord  an  addi- 
tional capacity  of  thirty  million  gallons  at  this  station, 
and  the  latter  high  head  is  chosen  in  order  to  avoid  most 
of  the  double  pumping  at  present  necessary  at  the 
Clarke  avenue  station  of  the  company,  situated  at  an 


in  photograph  No.  4,  and  consists  of  a  six  and  a  half 
million  imperial  gallons  six-stage  turbine  pump  work- 
ing against  300  feet  and  driven,  under  ordinary  cir- 
cumstance, by  600  h.p.  induction  motor-pump  and  motor 
being  by  Mather  &  Piatt.  There  is  an  alternative  re- 
serve steam  drive  at  the  other  end  of  the  shaft  consisting 
of  600  h.p.  Belliss  &  Morcom  triple  expansion  condens- 
ing engine.  This  plant  runs  at  the  comparatively  low 
speed  of  337  r.p.m. — the  steam  engine  limiting  the  speed 
to  that  figure. 

Both  of  these  plants  have  been  found  extremely  satis- 
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factory,  in  point  of,  first  cost  and  operation,  an  overall 
efificiency  having  been  obtained,  when  electrically  driven, 
of  68  per  cent,  on  the  plant  represented  in  photograph 
No.  3,  and  66  per  cent,  on  the  plant  represented  in  pho- 
tograph No.  4.  Both  these  plants  operate  without  ap- 
preciable noise,  and  absolutely  no  vibration,  and,  so  far, 
the  cost  of  repairs  has  been  nil. 

The  first  high  lift  turbine  iplant  was  installed  two 
years  ago  last  May,  and  the  second  about  a  year  ago. 

From  observation  in  England  and  on  the  Continent, 


Fig.  4 

of  engineering  work  in  connection  with  water  supply, 
one  is  led  to  believe  that  the  day  of  reciprocating  pump- 
ing engines  has  passed  away,  and  that  either  steam  or 
electric  drive  with  the  type  of  pump  illustrated  in  pho- 
tographs Nos.  3  and  4  will  come  into  general  use. 


TO  PROTECT  TREES  FROM  ELECTRIC  LINES. 

Trolley  or  electric-light  lines  are  injurious  to  trees  in 
at  least  two  ways — burning  from  contact  with  wires 
carrying  high-voltage  currents,  and  mechanical  injury 
from  the  attachment  of  guy-wires.  The  question  of 
protecting  the  trees,  says  an  editorial  writer  in  "The 
Street  Railway  Journal"  (New  York,  November  30th), 
has  received  attention  from  electric-light  and  power 
companies,  and  perhaps  also  from  some  electric  rail- 
ways. There  is  no  doubt,  he  says,  that  the  attitude  of  a 
company  in  regard  to  tree-protection  exerts  a  wide  in- 
fluence on  public  sentiment,  and  suggestions  from  res- 
ponsible authorities  on  the  growth  of  trees  and  their 
protection  against  improper  wiring  should  always  be 
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given  careful  consideration.    He  continues  :— 

"A  paper  by  Prof.  Geo.  E.  Stone,  of  Amherst,  in  a 
recent  number  of  'Woodland  and  Roadside,'  treats  the 
protection  of  trees  in  a  broad  way,  which  seems  fair 
both  to  the  electric  companies  and  the  public.  .  .  . 
It  appears  that  some  methods  of  attaching  wires  to  trees 
are  extremely  injurious,  while  others  are  not  so  harmful, 
and  if  properly  employed  will  seldom  or  never  cause  the 
tree  to  be  damaged.  For  example.  Professor  Stone  states 
that  the  usual  method  of  guying  a  pole  to  a  tree  by 
means  of  a  log  'bolt  driven  into  the  back  side  of  the  tree, 
the  wire  being  kept  away  from  the  tree  by  rough  bits  <xf 
wood,  is  to  be  condemned,  since  in  a  few  years  the  wire 
is  certain  to  become  embedded  in  the  bark  and  cause 
partial  girdling,  and  the  log  bolt  will  also  become  em- 
bedded as  the  tree  grows.  Placing  a  wire  around  a  tree 
directly  is  sure  to  cause  strangulation  and  kill  the 
trunk  or  limb  to  which,  it  is  attached.  According  to 
Professor  'Stone,  the  best  method  of  guying  to  trees 
consists  in  having  a  large  loop  of  wire  passed  around 
the  tree,  the  tree  being  protected  from  the  wire  hy  oak 
or  hard-pine  blocks  grooved  in  the  middle.  The  loop 
should  be  made  large  enough  to  allow  for  the  future 
growth  of  the  trees  and  shoud  be  clamped  in  place. 

"Much  injury  to  trees  has  been  prevented  by  the  use 
of  wooden  sleeves  which,  surround,  lim'bs  where  wires 
would  come  in  contact  with.  them.  In  some  cases,  not- 
ably in  Boston,  good  results  have  been  secured  by  sleev- 
ing the  feed-wire  as  it  passes  the  trunk  or  limb.  Pro- 
fessor Stone  points  out  that  many  cases'  have  been 
known  in  which  trolley  feed-wires  have  been  in  direct 
contact  with  sleeve-protected  trees  without  producing 
the  slightest  burning.  Attaching  wires  to  trees  by  means 
of  a  porcelain  insulator  does  not  prevent  leakage  in 
wet  weather,  and  many  deaths  of  trees  are  attributed  to 
this  cause  by  Professor  Stone,  who  states  that  trees  often 
get  severe  shocks  by  this  method  of  connecting.  He 
states  that  lightning  discharges  sometimes  pass  to  trees 
in  this  way  via  trolley  guy-wires.  From  the  standpoint 
of  the  operating  company,  however,  it  is  hard  to  see 
how  protection  against  lightning  can  be  expected  of  it 
in  its  attachments  of  this  kind. 

"Profess'or  Stone  concludes  with  a  plea  that  trolley 
poles  T>e  braced  in  Portland  cement  instead  of  by  wooden 
guys  where  they  are  in  close  association  with  trees, 
urging  that  the  life  of  the  pole  in  the  ground  will  be 
increased  in  addition  to  the  protection  given  the  tree. 
He  concludes  that  guying  to  a  tree  is  preferable  to  un- 
sig'htly  makeshifts  of  any  character.  The  cost  of  em- 
bedding poles  is  something  of  an  item,  but  it  is  certain 
that  if  more  thought  is  given  to  specific  pole-line  in- 
stallations in  relation  to  their  surroundings,  many  op- 
erating companies  will  not  regret  the  consideration  paid 
to  the  subject,  from  the  standpoint  of  policy  alone, 
leaving  aside  the  actual  physical  results.  In  fact,  there 
is  more  tjlian  one  electric  railway  in  the  United  States 
attractive  to  the  trolley  tourist  because  of  giant  elms, 
oaks,  and  other  trees  along  the  wayside.  The  protec- 
tion of  such  trees  is  surely  a  matter  of  self-interest  to 
the  local  railway  as  weU  as  to  the  community." 
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PRACTICAL  POWER  FROM  THE  TIDES. 

The  pnijt'ft  ot"  ;i  hiriro  plant  to  ho  croi'tcd  at  South 
Thi>inasti)n.  on  tlu"  Maine  I'oast.  to  coniprcss  air  l\v  tlic 
iutlow  ami  onttli>\v  of  water  in  a  hirijc-  (idal  liasin,  has 
alivaily  attraeted  eonsiderahh'  attention.  Furtlier  in- 
formation has  been  eoinniunieated  to  "The  Engineer" 
( (.'liieajro'*  by  AVilliani  O.  Webber,  who  gives  details  of 
tlie  loek  and  gates,  a  plan  and  seetions  of  the  eonstruc- 
tion  at  the  same  point,  and  a  i)riifile  (d'  the  loeation  at 
Snutli  Tliomaston.    Says  .Mr.  Webber: — 

"At  this  point  the  maxinuim  tide  is  10.6,  mean  tide 
9.4.  and  mininmm  tide  ?.!•  feet,  giving,  respectively, 
4.0(H)  and  .'{.OOO  horse-power. 

"In  tile  dam.  where  the  main  channel  is  navigable, 
will  be  a  loek  for  vessels,  40  feet  wide,  200  feet  long,  and 
'JS  feet  di'i'j).  On  either  side  O'f  this  lock  will  be  one  or 
moiv  .sets  of  shafts,  each  making  a  unit,  or  compressor, 
of  l.OlX)  or  more  horse-power.  These  shafts  will  be  sunk 
into  the  rock  to  a  depth  of  203.5  feet  below  mean  low 
water,  the  downtlow  shaft  being  15.75  feet  in  diameter, 
and  the  npHow  shaft  35.65  feet  in  diameter.  The  inflow 
gates  will  be  five  in  number  and  10  feet  wide,  the  out- 
flow gate  six  in  num'ber  and  10  feet  8  inches  wide. 

"The  water  on  entering  the  inflow  gates  will  swing 
them  open,  pass  down  the  downflow  .shaft  at  a  velocity 
of  16  feet  i)er  second,  drawing  in  air  through  about 


llie  entering  air  was  5.3  degrees  F.,  and  the  exhaust 
minns  40  degrees,  and  continued  for  ten  hours  without 
tiie  slightcsit  sign  of  frost  in  the  exhau.st  passages  and 
l)ipes  of  the  engines.  A  marked  economy,  however,  is 
obtained  by  pre-heating  this  air  immediately  before  us- 
ing it  in  motor.-!,  as  raising  the  air  to  370  degrees  will 
practically  double  the  volume  of  the  air,  and,  instead  of 
requiring  3  to  4  pounds  of  coal  per  horse-power  per 
hour,  as  air  receives  'heat  about  six  times  as  easily  as 
w^ater,  these  results  oan  be  obtained  at  an  expenditure  of 
from  1-2  ito  5-8  pound  of  coal  per  horse-power  per  hour. 

"As  there  .are  no  working  parts  in  the  compressor, 
there  is  no  depreciation,  or  operating  expenses,  to  be 
taken  into  account,  excepting  watchmen  to  prevent 
depredations  on  the  plant,  keep  ice  and  floating  timbers 
from  permanently  obstructing  the  inlet  racks,  and  oper- 
ate the  boat-lock.  Therefore  the  cost  per  horse-power  is 
practically  represented  by  the  interest  on  tbe  original 
investment  and  the  wages  of  these  watchmen.  The  cost 
of  original  construction  will  amount  to  about  $100  per 
horse-power. 

"There  are  numeroas  places,  all  practically"  situated 
between  the  40th  and  50  th  parallels  of  latitude,  in  both 
the  northern  and  southern  hemispheres,  where  the  tides 
are  of  sufficient  m'agnitude  to  make  this  plan  commerci- 
ally feasible,  the  neces.sary  refpiirements  being  a  tidal 


1,500  half-inch  inlet  tubes.  Arriving  at  the  bottom  of 
the  .shaft,  the  combined  air  and  water  will  flow  in  both 
directions  horizontally,  the  air  separating  from  tlie 
water  until  all  of  the  air  is  accumulated  in  the  separat- 
ing-cham'bers.  The  water  will  then  flow  up  the  up-take 
shaft  at  a  velocity  of  three  feet  per  second,  and  out 
through  the  outflow  gates. 

"The  air  entrapped  in  the  air-chamber  is  then  under  a 
head  of  water  195.5  feet  high,  varying  with  the  height 
of  the  tides.  This  compre.ssed  air  is  then  led  up  the  up- 
flow  shaft  in  a  14  inda  pipe.  At  the  top  of  the  gates 
these  14-inch  pipes  are  united  into  a  30-inch  pipe,  which 
conveys  the  air  a.shore." 

The  air  thus  compressed,  we  are  told,  will  contain  only 
about  one-sixtb  the  moisture  that  is  in  the  atmosphere 
from  which  the  air  is  drawn.  This  dryness  makes  it 
particularly  adaptable  for  tran.smission  to  considerable 
distance,  in  pipes,  without  undue  friction.  The  author 
states  that  the  whole  5,000  horse-power  could  be  Itrans- 
mit1:.ed  1  mile,  in  a  30-inch  pipe,  with  a  lo.ss  of  only  1.5 
pounds  pre.ssure,  or  10  miles,  in  a  48-inch  pipe,  with  a 
losa  of  only  2.5  pounds  pr&ssnre.   We  read  further: — 

"This  air  can  be  u.sed  cold,  without  danger  of  freezing 
in  expanding,  in  steam  engines  or  rock  drills.  A  te.st 
was  made  on  an  80  horse-power  Corliss  engine,  in  which 


basin,  of  considerable  size,  connected  with  the  ocean  by 
a  comparatively  narrow*  outlet.  Each  acre  of  such  basin, 
under  a  9-f'oot  tide,  is  capable  of  producing  5  horse- 
power. It  is  not  commercially  feasible  to  develop  such 
a  plant  with  a  basin  containing  much  less  than  200 
acres,  or  requiring  a  length  of  dam  exceeding  3  feet  per 
acre  of  pondlage." 


THE  LATE  LORD  KELVIN. 

At  Gla.sgow,  Scotland,  on  December  17th  last  there 
occurred  the  death  of  Lord  Kelvin  (Sir  William  Thom- 
son), per)haps  the  greatest  scientist  of  the  age.  For  the 
past  twenty  years  he  had  been  siif¥ering  from  facial 
neuralgia  w'hieh  he  bore  with  such  patience  that  few 
realized  his  affliction,  but  it  was  only  two  weeks  prior 
to  his  deatli  tliat  such  serious  complications  set  in  that 
death  resulted. 

Personally  Lord  Kelvin  w^as  one  oi  the  most  charming 
of  men ;  his  modesty  and  the  way  in  which  he  inspired 
affection  in  all  who  met  him,  and  the  interest  and 
sympathy  which  he  showed  towards  every  one,  endeared 
him  to  all. 

Probably  no  one  has  contributed  more  to  the  develop- 
ment of  physical  science  than  Lord  Kelvin;  not  only  was 
he  the  leader  of  his  own  time,  but  he  was  certainly  one 
of  the  most  remaiikal)le  men  of  all  ages. 
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Ilis  work  in  science,  while  devoted  mainly  to  physics, 
was  often  turned  to  other  fields,  and  he  did  not  disdain 
to  use  his  great  knowledge  for  putting  scientific  dis- 
coveries to  actual  use.  In  fact  part  of  his  work  of  the 
most  immediate  importance  was  that  which  he  gave  to 
developing  useful  electrical  methods  and  apparatus.  He 
is  known  as  the  father  of  electrical  engineering,  and 
surely  no  one  has  done  more  to  put  this  profession  on  a 
scientific  basis,  and  in  this  way  raise  to  a  high  standard 
the  entire  engineering  profession. 

Lord  Kelvin  was  the  son  of  William  Thomson  and 
was  horn  on  June  25th,  1824,  at  Belfast,  Ireland,  where 
his  father  at  that  time  was  professor  of  mathematics.  In 
1830  the  Thomsons  removed  to  Glasgow,  as  his  father 
had  been  appointed  professor  of  mathematics  at  the 
university  there.  William  was  then  eight  years  old,  and 
at  the  age  of  ten  he  was  sent  to  school,  and  a  year  later 
he  entered  the  university  at  Glasgow,  where  he  soon  dis- 
tinguished himself  by  taking  first  prizes  in  mathematics. 

From  this  time  until  1899,  when  he  gave  up  his  pro- 
fessorship, with  the  exception  of  six  years  spent  as  a 
student  at  St.  Peter's  College,  Cambridge,  and  a  short 


The  Late  Lord  Kelvin. 


time  in  Paris,  he  was  connected  witii  (he  University  at 
Glasgow,  either  as  a  student  or  a  meniher  of  the  faculty. 
In  order  that  his  almost  lifelong  connection  might  not 
be  severed  he  registered  as  a  matriculate  after  his 
resignat  ion. 

The  jibilitics  of  this  great  man  ;irc  hard  to  clironicle. 
His  earliest  woi-k  whieli  brought  liiiii  a  Te|)utatinii  was  in 


mathematics.  In  fact  his  defence  of  Fourier's  theorem 
in  harmonic  analysis,  written  in  1840,  when  at  the  age 
of  sixteen,  was  the  first  paper  he  published. 

In  1846  he  was  appointed  professor  of  natural  i)hil- 
osophy  at  Gla.sgow.  At  that  time  he  was  only  twenty- 
two  years  old,  but  even  then  he  was  recommended  for  the 
position  as  "the  first  man  of  science  in  the  rising  genera- 
tion in  England."  During  the  following  years  he  gave 
nuich  attention  to  geological  theories,  using  with  wonder- 
ful effect  his  great  mathematical  .skill. 

It  was  in  telegraphy  that  he  showed  his  remarl^able 
combination  of  mathematical  ability  and  mechanical 
ingenuity  which  distinguished  his  work.  Land  tele- 
graphy had  been  fairly  well  established  and  a  number  of 
.shorter  cables  laid  successfully,  but  these  gave  some 
trouble,  and  the  theory  of  their  behavior  was  not  clearly 
understood.  Thomson  took  up  the  subject  and  worked 
out  a  mathematical  theory  showing  how  the  behavior  of 
the  cable  depended  upon  its  dimensions  and  how  it 
might  be  improved.  It  was  at  this  time  that  he  used 
the  hydraulic  analogy  to  make  clear  to  those  readers  who 
could  not  follow  the  mechanical  argument.  This  notable 
accomplishment  led  to  his  appointment  as  electrician 
for  the  Atlantic  Telegraph  Company,  and  he  assisted  in 
laying  the  first  Atlantic  cable  in  1857,  after  two  un- 
successful attempts.  In  this  work  Thomson  was  the 
main  reliance,  not  only  for  his  grasp  of  the  physical 
theory,  but  for  the  mechanical  skill  displayed  in  over- 
coming the  difficulties  of  the  work. 

He  invented  his  galvanometer  to  aid  in  the  work  and 
showed  the  necessity  for  using  pure  copper,  requiring 
the  company  to  specify  for  the  first  time  copper  of  "high 
conductivity"  for  the  cable.  The  failure  of  this  cable, 
due  to  mechanical  imperfections  merely,  encouraged  him 
to  continued  study,  which  led  to  the  successful  laying  of 
the  second  cable  in  1866,  whereby  permanent  communica- 
tion was  established. 

In  recognition  of  his  great  service  in  this  work  he  was 
knighted,  and  under  the  name  of  Sir  William  Thomson 
was  long  affectionately  known. 

His  taste  of  sea  life  while  laying  the  cable  brought  to 
his  attention  the  imperfections  of  the  mariner's  compass 
in  those  days,  which  resulted  in  the  invention  of  the 
greatly  improved  instrument  whicli  to-day  is  the  stan- 
dard of  the  world. 

During  the  seventies  and  early  eighties  he  gave  con- 
siderable thought  to  electrical  applications,  designed  a 
number  of  dynamos  and  showed,  in  1879,  that  economical 
high-itension  electrical  transmission  was  possible. 

In  1892  he  was  raised  to  the  peerage  aiul  upon  liim 
was  conferred  the  title  of  Lord  Kelvin. 

He  visited  America  in  1897  and  again  in  1!»(I2.  In 
1896  there  was  a  great  celebration  at  Glasgow  in  honor 
of  his  fifty-seventh  year  as  professor  at  tliat  univei"sitv 

Even  within  the  last  few  years  he  had  .shown  no  lessen- 
ing of  mental  acitivity  and  had  taken  an  important  part 
in  the  discussions  of  the  most  recent  physical  problems. 

His  death  leaves  a  vacancy  which  no  one  to-day  can 
Mil.  , 


New  College  Exchange,  Bell  Telephone  Company,  Toronto 


For  tJieir  College  Exchange  in  Toronto,  the  Bell 
Telephone  Oompauy  of  Canada  have  recently  completed 
the  installation  of  an  entirely  new  central  ofTice  oqnip- 
ment.  wliieh  has  nvany  interacting  featnres. 

The  huilding  was  erected  by  the  company  on  the 
southeast  corner  of  Belle\nie  avenne  and  Oxford  street, 
in  a  good  residential  locality.  It  is  a  handsome  three 
storey  and  basement  stnictnre  with  50  feet  frontage  on 
Rellevne  avenne  and  120  feet  frontage  on  Oxford  street, 
and  was  designed  to  harnuMiize  with  the  character  of 
the  adjacent  snrroundings,  with  which  it  is  in  perfect 
keeping. 

The  basement  walls  of  the  fronts,  to  the  level  of  the 
ground  floor  window-sills,  are  of  dressed  Indiana  lime- 
stone, above  whicli  the  walls  are  of  light  but¥  brick  with 
Indiana  limestone  trimmings. 

The  main  entrance  is  in  the  middle  of  the  Oxfoi'd 
street  front.    ATjout  half  the  ground  floor  space  will  be 


power  apparatus  used  in  connection  with  the  switch- 
board. 

The  top  floor  is  devoted  entirely  to  the  switchboad 
and  is  one  of  the  best  lighted,  best  ventilated  and  most 
convenient  operating  rooms  in  the  country.  Somewhat 
of  a  departure  has  been  made  in  the  construction  of  the 
floor  of  this  room,  it  'being  built  on  two  levels,  the  centre 
part,  between  the  two  rows  of  switchboards,  is  13  1-2 
inches  higher  than  that  upon  which  the  switchboards 
themselves  stand,  with  the  result  that,  while  men  work- 
ing at  the  back  of  the  boards  have  the  same  ease  of 
access  to  the  apparatus  as  if  the  floor  was  on  one  level, 
the  operators  sit  upon  a  chair  of  normal  height  and 
have  no  necessity  for  using  a  foot  rest,  as  is  the  ease 
with  the  usual  chair  which  is  required  with  a  floor  level- 
ed throughout.  With  this  arrangement  the  difficulty  of 
reaching  such  high  numbers,  as  require  the  operator  to 
stand  up  when  she  is  Jjlugging  in,  is  somewhat  lessened, 


it: 

I  LJ 


xj: 


Subscnbsrs"  or  A  Switchboard 


□ 


Assistant  Chief 
Operotbrb  Desk. 


□ 


/       <  > — > — I — I — I — I — I — I — m-T — T' 


t-' 


Information 
^Toble. 


1  J  J  J  I  I  


Chiet  Oberotors' 
DesK.' 


Intrunk  or  D  •Switchboard 


Floor  Plan  of  Operating  Room,  115  x  45  Feet,  bELL  Telephone  College  Exchange,  Toronto. 


occupied  by  the  company's  various  clerical  offices,  while 
the  balance  will  be  utilized  for  special  training  school 
for  operators. 

On  the  first  floor,  at  the  top  of  the  main  staircase, 
are  rooms  for  the  accomodation  of  the  operators  employ- 
ed in  the  exchange.  These  consist  of  a  large  retiring- 
room  and  sitting-room  furnished  with  chairs,  lounges, 
tables,  etc.  There  is  also  a  small  kitchen,  which  is  in 
charge  of  an  attendant  and  from  whom  operators  may 
obtain  tea,  sugar  and  milk,  furnished  free  by  the  com- 
pany, when  off  duty.  Adjacent  to  these  are  lavatories, 
a  bath  room  and  locker  room.  In  the  locker  room  is  a 
clothes  drying  apparatus,  by  means  of  which  wet  wraps 
may  be  dried  before  being  placed  in  the  lockers,  which 
are  of  open  mesh  expanded  metal,  each  large  enough  to 
accomodate  the  belongings  of  two  operators. 

Crossing  the  entire  Bellevue  avenue  front  of  the  build- 
ing, occupying  not  quite  half  of  the  first  floor,  is  the 
terminal  room,  which  is  devoted  to  the  distributing  and 


and,  at  the  same  time,  the  supervising  operators,  who 
stand  behind  the  regular  operators,  have  a  much  better 
chance  to  see  the  board  and  aid  them.  The  whole  scheme 
is  somewhat  novel,  it  being  the  second  exchange  in 
Canada  (and,  as  far  a.s  we  know,  in  America)  to  be  so 
eonstnictcd.  Consequently  it  is  being  watched  with 
considerable  interest  and  may  be  adopted  in  future 
exchanges  of  the  company's. 

The  equipment  is  of  the  usual  standard  battery  or 
relay  type,  using  lamp  signals,  and  is  similar  to  that  in 
use  in  the  main  office  at  Toronto. 

The  lines  enter  the  building  underground  in  400  pair 
lead  covered  paper  insulated  cables,  which  are  connected 
to  the  main  frame  by  silk  and  cotton  insulated  lead 
covered  cables.  The  main,  intermediate  and  relay 
frames,  the  coil  racks  for  the  line  and  iutrunk  board 
with  their  fuse  rpanels.  the  power  plant  and  the  wire 
chief's  desks  are  all  located  in  the  terminal  room  on  the 
first  floor,  arranged  as  shown  in  the  plan. 
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The  power  plant  consists  of  the  main  battery  of  11 
G-41  chloride  cells  and  11  E-11  cells,  this  last  battery 
being  used  to  reinforce  the  main  battery  for  long  dis- 
tance work  and  also  to  operate  certain  keys  and  signals. 
Two  machines  are  provided  for  charging  the  larger 
battery,  one  being  held  in  reserve  in  case  of  a  break- 
down. Each  consists  of  a  AVestern  Electric  Company's 
D.'C.  motor  direct  coupled  to  a  Western  Electric  Com- 
pany's dynamo  of  18,000  watts  capacity  at  30  volts,  the 
two  being  mounted  on  a  common  sub-base.  The  gener- 
ators are  specially  designed  for  charging  telephone 
batteries,  having  a  large  number  of  segments  in  the 
commutator,  and  peculiarly  shaped  pole  pieces,  the  idea 
being  to  eliminate  noise  from  the  associated  telephone 
circuits  when  the  battery  is  being  charged.  The  smaller 
battery  is  charged  by  a  similar  motor  generator,  which 
has  an  output  of  750  watts.  Two  machines  are  provid- 
ed for  furnishing  current  for  ringing  subscribers'  bells 
and  working  the  many  signaling  circuits  operated  by  an 
interrupted  direct  current.    One  of  these  machines  is 


Floor  Plan  of  Power  Room,  Hell  Telephone  College 
E.xcHANGE,  Toronto. 


run  from  the  street  circuit  motor,  the  other  is  a  dyna- 
motor  run  from  the  main  storage  battery.  The  neces- 
sary switches,  circuit  breakers,  measuring  instruments, 
etc.,  are  mounted  on  a  black  slate  switchboard,  the  cables 
from  which  are  carried  to  the  machine  and  fuse  panels 
along  the  basement  ceiling. 

From  this  -terminal  room  the  lines  are  run  to  the 
switchboard  on  the  floor  above  in  switchboard  ea;bles 
supported  on  structural  steel  runways.  The  switch- 
board is  known  as  the  No.  1  relay  type,  having  a  capacity 
of  10,400  lines  and  equipped  at  present  for  5,600  lines, 
about  4,000  of  which  are  working.  Two  separate  switch- 
boards are  provided,  one  to  answer  originated  calls  of 
subscribers  whose  lines  terminate  at  the  exchange,  and 
which  is  known  as  the  "A"  board;  the  second  switcli- 
l>oard  is  required  to  complete  calls  whioh  have  origin- 
ated at  other  offices  for  subscribers'  lines  ter- 
minating at  this  exchange.    This  switchboard  is  known 


as  the  trunk  or  "B"  board.  There  are  eleven  posi- 
tions adapted  to  receive  calls  from  other  exchanges, 
and  one  position  for  the  long  distance  business  of  the 
office,  each  "B"  position  having  a  capacity  of  twenty- 
seven  trunk  lines.  The  "A"  board  consists  of  forty- 
eight  subscribers,  operators'  positions  and  two  testing 
positions,  each  operator  being  able  to  handle  the  calls 
from  about  one  hundred  and  thirty  subscribers'  lines. 
Two  desks  are  provided  for  the  chief  operator  and  her 
assistants,  each  equipped  with  facilities  to  enable  them 
'to  properly  direct  the  force  of  the  exchange. 

A  small  four-position  switchboard  is  placed  in  the 
middle  of  the  room  for  the  information  operators  wlho 
answer  enquiries  from  the  subscribers  with  regard  to 
new  numbers,  changes  and  miscellaneous  enquiries. 

On  the  whole,  the  exchange  is  one  of  the  best  and 
most  attractive  in  -the  country,  thoroughly  up-to-date  in 
every  particular,  and  should  enable  the  company  to  give 
the  best  service  to  its  subscribers. 


MONTREAL  CONTRACT. 

The  Fire  and  Light  Committee  of  Montreal  adopted 
a  motion  on  December  30th  last  that  a  contract  for  the 
electric  lighting  of  the  city  streets  and  squares  be  award- 
ed E.  A.  Roberts  and  associates  for  ten  years  at  the  fol- 
lowing prices :  Arm  lamps  on  wodden  poles,  per  annum, 
$55 ;  on  ornamental  iron  poles,  $57.50.  For  the  electri- 
cal energy  for  lighting,  heating  and  industrial  purposes 
for  the  city  and  citizens  of  Montreal  during  the  same 
period  the  rates  are :  For  incandescent  lights,  ten  cents 
per  kilowatt  hour,  with  cash  discount  of  5  per  cent,  for 
payment  in  ten  days  on  contracts  for  the  term  of  one 
year  or  over,  and  10  per  cent,  for  payment  within  ten 
days  on  contracts  for  five  years.  The  contractors  are 
prepared  to  complete  the  placing  of  wires  underground 
within  two  years  from  the  signing  of  the  contract  in  the 
cnngosted  district,  and  in  any  other  district  to  place  their 
wires  underground  simultaneously  with  the  placing  un- 
der-ground of  the  wires  of  all  other  electric  light  and  ' 
telephone  and  telegraph  companies. 

The  power  necessary  to  carry  out  this  contract  will  be 
developed  from  the  Beauhamois  water  powers. 

TORONTO  CARRIES  POWER  BY-LAW. 

Tiv  a  majority  of  9.505  the  power  by-law  was  carried 
in  Toronto  New  Year's  Day.  This  was  made  the  main 
phink  in  tlie  platformsi  of  the  various  mayoralty  candi- 
dates and  from  the  first  week  of  preparation  for  the 
final  contest  it  was  evident  that  the  supporters  of  the  by- 
law would  have  their  way. 


ELECTRIC  SMOKE  ABATING. 

Electric  air  filtration  is  the  idea  of  an  English  engin- 
eer, and  is  based  on  the  discovery-  that  a  body  positively 
electrified  by  100  volts  or  more  will  become  covered  with 
soot  in  a  single  day  in  a  smoky  atmosphere,  while  a 
ne!;;il ively  charged  body  remains  clean.  Inserting  a  sheet 
of  \\  in>  gaii/.e  in  the  intake  flue  of  a  ventilating  system 
and  electrifving  it  by  connecting  to  a  250  volt  suiiply 
main,  the  gauze  cxlraetcd  a  large  quantity  of  soot  from 
the  air. 


HIGH  TENSION  INSULATORS  FROM  AN  ENGINEERING 
AND  COMMERCIAL  STANDPOINT.* 

By  C.  E.  Delafield. 


Tlu'  sruMU-f  of  |)nii)i'rly  ami  sal't'ly  iiisulal  iiiti;  line 
voltages  of  liiirh  potential  has  not  kept  pace  with  the 
(It'inaiuls.  of  Iraiisinissioii  eiijriiu'iM-s.  and  to-day  we  arc 
fa»-t'  to  fai'O  witli  tlio  pnvblcni  of  succossfully  trans- 
mitting potentials  in  exeess  of  100,000  volts.  In  Cali- 
fornia power  is  transmitted  at  (iO.OOO  volts  more  than 
1200  miles,  hnt  jireat  line  losses  are  s^iifered  and  the  in- 
ve!?tinent  in  eopjter  is  heavy.  An  inerease  in  voltage 
from  (>0.00()  to  loO.OOO  would  make  it  possible  to  deliver 
this  power  with  reasonable  losses  and  in  much  greater 
quantity.  As  an  illustration  of  the  possibilities  of  de- 
livering power  at  loO.OOO  volts,  it  would  be  possible  to 
deliver  the  power  generated  at  Niagara  Falls  eeonomie- 
ally  to  Boston.  New  York  and  Philadelphia,  and,  ap- 
parently, the  principal  hindrance  to  this  consummation 
at  the  ]n*esent  time  is  in  the  fact  that  there  is  not  on 
the  market  what  might  be  termed  a  successful  insulator 
for  this  enormous  voltage,  although  the  merits  of  a  num- 
l)er  of  dift'erent  types  of  insulators  are  at  the  present 
time  being  advocated  for  this  purpose. 

The  design  of  an  isulator  for  high  voltage — quoting 
the  ws)rds  of  ("lerry — should  involve  a  consideration  of 
all  of  the  effects  of  electrical  tension  on  the  dialectrices 
in  the  vicinity  of  the  condxietors.  In  the  case  of  a  line 
insulator,  air  is  always  a  dialectric  in  combination  with 
wood,  porcelain,  glass  or  other  materials,  and,  wherever 
there  is  a  difference  of  electrical  potential,  there  exi.sts 
in  the  sourrounding  media  a  certain  state  of  strain 
called  an  electro-static  field.  This  state  of  .strain  is  the 
residt  of  electrical  .stress  applied  to  the  insulating  mat- 
erial. It  frequently  happens,  when  several  dialectric 
materials  are  subjected  to  the  same  electro-static  field, 
that  one  or  more  of  the  materials  will  be  strained  be- 
yond the  limit  and  fail,  although  the  others  will  .sitand 
the  electrical  tension.  Air  adjacent  to  powerful  dia- 
lectrics  frequently  fails  in  this  manner,  thiis  giving  rise 
to  the  well-known  brush  discharge.  The  structural  fail- 
ure of  air  from  an  engineering  standpoint  has  been 
studied  by  a  number  of  investigators,  including  Dr.  C. 
P.  Steinmetz,  Dr.  F.  A.  C.  Perrine,  Prof.  Harris  J. 
Rvan.  ^Ir.  M.  H.  Gerry  and  others,  and,  as  a  result  of 
their  publi.shed  inve.stigation.s.  it  is  well  known  that  air 
at  the  ordinarj'  pressures  and  temperatures  has  a  miach 
lower  dialectric  value  and  strength  than  the  common 
insulating  material.s.  Air-  in  th'in  films,  adjacent  to 
solid  bodies,  'has  greater  strength  than  in  Imlk  and  is 
still  inferior  to  STich  substances  as  gla.ss  and  porcelain. 
The  dialectric  strength  of  air  is  affected  'by  its  physical 
condition  and  varies  directly  as  the  pressure  and  in- 
versely as  the  absolute  temperature.  Under  uniform 
conditions  dialectrics  rupture  at  definite  applied  ten- 
sions. Prof.  Ryan  having  .shown  that  there  exists  for 
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each  dialectric  material  a  certain  strength  of-  electro- 
static field,  which  will  cause  a  rupture.  These  being  the 
fundamental  rules  by  which  designing  engineers  form- 
ulate their  plans  for  tihe  manufacture  of  insulators  for 
varying  potentials,  it  can  well  be  seen  that  the  various 
forms  of  insulators  on  the  market  to-day  are  the  results 
of  working  out  these  rules  by  different  individuals  look- 
ing at  the  same  thing  from  a  different  standpoint. 
That  is  to  say,  climatic  and  geographical  conditions 
exert  considerable  influence  in  the  design  of  an  insulator. 
Insulators  suitable  for  dry  atmospheric  conditions  would 
not  be  suitable  for  a  condition  where  sea  fogs  and  dust 
exist,  and  there  is  no  question  but  what  a  correct  solu- 
tion will  soon  be  forthcoming  for  a  standard  insulator 
for  voltages  of  75,000  and  upwards.  In  fact,  as  noted 
before,  the  different  manufacturers  are  now  experiment- 
ing toward  that  end. 

Looking  over  the  hi.story  of  high  tension  transmission, 
it  is  only  about  fifteen  years  since  we  looked  with  won- 
der on  the  Lauffen  transmission  line  of  30.000  volts  over 
100  miles.  To-day  there  are  thousands  of  miles  of  long 
distance  transmission  at  voltages  ranging  from  11,000 
to  65,000  volts,  and  great  credit  is  due  the  engineers 
who  have  designed  and  carried  out  this  work  in  the  face 
of  almost  insurmountable  obstacles.  The  progress  of 
high  tension  transmission  has  been  very  rapid,  and  in 
all  of  the  various  branches,  with  the  exception  of  the 
line  insulators,  it  is  now  possible  to  handle  voltages  in 
excess  of  75,000  volts,  there  being  no  difficulty  whatever 
in  the  designing  and  manufacturing  of  successful  trans- 
formers and  switchboard  apparatus  for  these  high 
potentials.  It  should  be  taken  into  consideration  in  the 
future  designing  and  laying  of  transmission  lines,  the 
po.ssibility  of  increasing  the  present  voltage  to  the  volt- 
age that  may  be  possible  a  year  or  more  from  now,  so 
that  large  quantities  of  power  may  be  economically  dis- 
tributed over  long  distances. 

It  has  been  demonstrated  by  practice  that  very  large 
generating  units  can  be  successfully  operated  and  that 
both  steam  turbine  and  hydro-electric  plants  can  be 
operated  successfully,  and  t<lie  one  question  to  be  decid- 
ed is,  how  can  large  powers  that  are  so  successfully 
generated  be  distributed  over  long  distances  economic- 
ally, taking  into  consideration  the  high  price  of  copper 
and  aluminum.  The  answer  to  this  question  is,  by  high 
voltages  only.  Up  to  the  present  time  the  commonly 
accepted  form  of  insulator  is  what  is  known  as  the  pin 
type,  meaning  by  that  an  insulator  having  for  its  rest- 
ing place  a  pin  imbedded  in,  or  fastened  to,  a  cross  arm; 
this  i)in  being  of  wood  or  metal.  Present  practice  has 
demonstrated  that  wood  can  be  safely  accepted  for  in- 
sulator pins  up  to  25,000  or  30,000  volts.  Beyond  that 
it  is  advisable,  for  niec'liaiiical  reason.s,  to  use  malleable 
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iron,  but  the  so-called  pin  type  of  insulator  has  reached 
such  dimensions,  in  the  endeavor  to  meet  requirements 
for  higher  voltages,  that  it  seems  to  be  the  consensus  of 
opinion  of  the  leading  high  tension  engineers  that  this 
type  of  insulator  has  rea'ched  the  limit  of  good  line  con- 
struction, and,  when  one  stops  to  think  of  the  dimensions 
of  an  insulator  used  on  a  60,000  volt  transmission,  one 
is  inclined  to  think  that  the  engineers  are  correct.  Not 
only  is  it  a  difficult  matter,  from  a  mechanical  stand- 
point, to  find  a  pin  that  will  take  the  necessary  stress 
incident  to  an  insulator  of  this  large  size  and  weight,  but 
the  problem  of  manufacture,  from  the  standpoint  of  the 
pottery,  is  one  that  is  exceedingly  difficult,  so  that  ap- 
parently it  is  necessary  to  make  a  radical  departure  from 
the  present  practice  of  pin  insulation  in  order  to  take 
care  of  flie  various  difficulties  that  are  encountered  in 
the  construction  of  insulators  for  the  higher  voltages, 
and  it  is  the  belief  of  the  writer,  and  also  of  other 
engineers,  that  a  suspended  form  of  insulator  will  be 
the  type  which  will  be  used,  it  being,  from  a  mechanical 
standpoint,  a  comparatively  simple  matter  to  suspend 
any  desired  weight,  and,  from  an  electrical  standpoint, 
it  seems  possible  to  so  design  an  insulator  that  it  will  be 
mechanically  strong  and  a  good  dialectric  as  well. 

The  suspended  type  of  insulator  would  have  the  ad- 
vantage that  ample  arcing  distance  could  be  provided 
without  making  the  insulator  top  heavy  and  difficult  to 
manufacture.  It  sihould  be  so  designed  that  arcing  can 
not  occur  until  the  voltage  is  sufficient  to  rupture  the 
air  and  cause  the  currrent  to  are  from  end  to  end,  this 
feature  being  of  great  importance  where  the  insulators 
are  mounted  on  steel  towers,  which  is  conceded  to  be  the 
best  engineering  practice.  On  high  valtage  lines  where 
steel  towers  are  used  the  pin  type  of  insulator  for  100,- 
000  volts,  or  higher,  would  seemingly  be  almost  an 
impossibility,  owing  to  the  size  necessary  to  take  care 
of  the  surges  and  other  line  disturbances  and  owing  to 
the  fact  that  the  earth  potential  is  carried  into  the  head 
of  the  insulator  by  the  steel  pin  and  through  the  metal 
towers. 

An  ideal  insulator,  for  all  conditions  of  high  voltage 
stress,  should  be  one  that  would  take  care  of  climatic 
conditions,  such  as  fogs,  dust  deposits,  salt  spray,  etc., 
and  should  have  as  few  still  air  spaces  as  possible.  That 
is  to  say,  it  should  expose  a  large  part  of  its  surface  to 
the  wind  and  should  have  a  long  leakage  distance  of 
small  area.  In  the  designing  of  a  type  of  porcelain  in- 
sulator for  tihis  class  of  work,  it  should  be  borne  in  mind 
that  cemented  parts,  if  there  are  any.  should  be  under 
compression  and  not  under  tension,  owing  to  the  strains 
to  which  it  may  be  subjected  from  expansion  and 
contraction.  There  should  l)e  as  few  air  spaces  as 
possible  to  'avoid  the  accumulalion  of  dust,  insects,  etc.. 
and  there  should  be  iu)thing  hut  pdrccbiiu,  well  vitri- 
fied, between  the  points  of  opposite  potential.  Engineers 
are  now  at  work  along  the.se  lines,  and,  as  the  result,  a 
number  of  plans  have  been  proposed  emT:)odying  more  or 
less  of  these  ideas,  and  it  is  only  a  question  of  a  short 
time  1)efore  the  succcssriil  insnlatof  will  be  ovo1v(m1  for 


these  higher  tensions;  if  it  has  not  already  come  to  pass. 

Leaving  for  the  time  being  the  open  question  of 
extraordinary  potentials,  we  will  take  up  the  question  of 
high  tension  transmi.ssion  as  it  exists  to-day.  Continuous 
operation  of  a  transmission  system  is  an  ab.solute  essen- 
tial and  depends  to  a  large  extent  on  the  effectiveness  of 
the  insulator  used.  In  this  paper  the  writer  only  aims 
to  diseass  the  qualities  of  porcelain  insulators,  as  it  is 
now  generally  conceded  that  porelain  is  superior  to 
glass  for  the  manufacture  of  high  tension  insulators, 
and,  in  fact,  .supersedes  glass  wherever  the  question  of 
cost  is  not  a  paramount  problcTU.  In  the  designing  of 
an  insulator  for  any  given  voltage,  and  especially  for 
the  higher  voltages,  there  are  three  considerations  of 
primary  importance:  First,  electrical  design;  second,  the 
mechanical  strength;  and  third,  the  quality  of  the  mater- 
ial. In  the  electrical  design  consideration  must  be  taken 
of  the  dialectric  strength  of  the  adjacent  air,  so  that 
sufficient  distance  be  allowed  between  the  points  at 
which  the  line  voltage  is  impressed  that  it  will  not  arc 
over  to  the  pin  or  cross  arm  under  ordinary  working 
conditions.  In  other  words,  make  the  potential  gradient 
as  gradual  as  possible  from  line  wire  to  ground.  These 
points  of  impressed  voltage  may  vary  greatly  in  an 
ins^^lator  of  poor  manufacture,  althoug-h  of  the  same 
electrical  design.  For  instance,  in  two  insulators  of  the 
same  general  design  and  different  manufacture,  the  one 
having  the  greatest  electro-static  capacity  and,  therefore, 
the  greatest  electro-static  field,  will  suffer  from  brush 
discharge  and  arcing  over  sooner  than  one  having  less 
electro-static  capacity  and,  therefore,  less  electro-static 
field.  In  another  case,  two  insulators  of  the  same  design 
but  of  different  manufacture,  the  one  po.ssessing  a  body  of 
greatest  density  and  which  is  the  most  vitreous,  will 
carry  ordinary  working  voltage  and  line  disturbances 
with  less  trouble  than  an  insulator  that  does  not  i)ossess 
these  qualifications. 

Due  care  must  be  exercised  in  the  manufacture  of 
porcelain  insulators  to  secure  the  necessary  dialectric 
strength  between  the  tie  wire  or  top  groove  and  the 
point  inside  the  insulator  which  is  in  closest  proximity 
to  the  head  of  the  pin,  ])roviding  that  pin  is  made  of 
iron,  which  is  usually  the  ea.se  in  voltages  in  excess  of 
30,000,  and  in  many  cases  misfortune  has  come  to  the 
engineer  who  depended  to  a  large  extent  on  the  pin  and 
cross  arm  for  additional  insulating  qualities.  Practice 
dictates  the  fact  that  on  the  insulator  alone  should  be 
the  reliance  of  the  engineer  for  his  insulation,  and  all 
insulators,  whether  of  porcelain  or  glass,  should  be  test- 
ed with  a|)proximately  three  times  the  full  line  voltage 
lirougiht  to  the  inside  of  the  insulator  head,  and  the 
entire  burden  of  correct  and  sufficient  insulation  should 
be  placed  on  the  insulator  itself  and  a  large  number  of 
line  troubles  would  be  prevented. 

It  has  been  the  unfortunate  habit  of  some  engineers 
to  consider  the  cost  of  the  insulator  of  paramount  im- 
])ortance,  and,  when  one  takes  into  consideration  the 
importance  of  tilie  insulators  (o  the  construction  of  a 
line,  one  is  always  led  to  wonder  whv.  by  the  additional 


THE  CANADIAN  ELECTRICAL  NEWS 


t\>st  of  a  few  cents  to  each  insulator,  a  reasonable  factor 
of  safety  is  not  obtained.  It  is,  however,  pleasing  to  note 
that  many  enjrineors  are  protitinc;  by  the  said  experience 
of  their  brothers  and  are  seeuring  tilieir  insulators  based 
on  specitications  that  insure  a  reasonable  factor  of  safe- 
ty, and.  in  fact,  are  in  sonic  cases  go'm^  to  the  other 
extreme  and  not  only  require  the  manufacturer  to 
guarantee  their  insulators  to  stand  a  rigid  test,  both 
bt^fore  and  after  erection,  but  in  one  case  which  the 
writer  nx'eutly  noticed  an  additional  clause  was  inserted 
requesting  the  manufacturers  to  guarantee  that  the 
railroad  would  not  break  them  in  transit,  which,  we  will 
have  to  agree,  was  rather  a  severe  test. 

Reverting  once  more  to  tlie  electrical  design,  it  is 
necessary  in  the  desitrn  of  an  insulator  that  the  factor 
of  safety  be  siiffieiently  large  so  that  the  abnormal 
electrical  strains  that  may  be,  and  are,  occasionally 
brought  to  bear,  will  not  cause  a  puncture  and  conse- 
quently a  shut-down  of  the  line.  For  instance,  an  insul- 
ator designed  to  carry  50,000  volts  should  stand  a  dry 
test  of  approximately  150,000  volts,  thus  giving  a  fair 
factor  of  safety  to  enable  it  to  withstand  the  possible 
surge  voltages  caused  by  short  circuits,  etc.  This  very 
fact  of  requiring  a  reasonable  factor  of  safety  in  the 
electrical  and  mechanical  design  of  an  in.sulator  has 
decided  tfhe  limiting  possibilities  of  the  pin  type  of  in- 
sulator as  approximately  60,000  volts  line  voltage,  as,  to 
secure  a  factor  of  safety  of  three,  it  would  be  necessary 
to  build  an  insulator  of  mammoth  proportions  and  un- 
certain body,  having  a  weight  that  is  almost  prohibitive 
to  pin  work.  This  brings  us  again  to  the  conclusion  that 
the  only  method  of  securing  a  proper  factor  of  safety  on 
the  higher  voltages  would  be  to  use  a  suspended  type  of 
insulator. 

Having  di.scu.ssed  the  engineering  design  of  a  high 
tension  porcelain  insulator,  the  writer  thinks  it  might  be 
of  interest  to  take  up  its  composition  and  the  difficulties 
of  manufacture,  concluding  with  the  tests  to  which  all 
insulators  should  be  submitted  before  being  placed  on  the 
line.  The  porcelain  of  which  a  high  tension  insulator 
is  made  is  composed  of  certain  proportions  of  English 
ball.  China  clay,  some  domestic  clay,  commonly  called 
Tennessee,  and  some  eldspar  and  quartz.  The  clay 
forms  the  body  and  gives  the  proper  mechanical 
strength,  while  the  function  of  the  feldspar  and  quartz 
is  to  act  as  a  flux  and  thoroughly  permeate  all  the  parts 
of  the  insulator,  thus  making  a  thoroughly  vitreous  mass 
when  su'b.jecfted  to  a  sufficient  heat.  This  mixture  hav- 
ing gone  through  the  various  steps  of  grinding  is  forced 
through  a  filter  of  copper  or  silk  cloth  of  110  mesh  to 
remove  all  impurities,  and  is  then  formed  in  the  various 
shapes  and  designs  suitable  for  the  purpose  for  which  it 
is  to  be  used  and  placed  in  the  drying  room.  After  a 
sufficient  amount  of  -moi."^ture  has  been  removed  in  this 
way  the  insulators  are  dipped  in  the  glaze  solution  and 
are  again  placed  in  the  drying  room,  after  which  they 
are  placed  in  the  kilns  and  subjected  to  a  heat  approx- 
imating 2.700  degrees  Fahrenheit.  The  function  of  the 
glaze  is  to  give  the  insulator  the  necessary  color  and 


also  a  smooth,  even  surface,  in  order  that  dust  and  rain 
may  be  easily  dispelled.  Ordinary  unglazed  procelain 
would  come  from  the  kilns  a  pure  white  color  with  a 
comparativel.v  rough  surface,  which  would  hold  the  dirt 
and  moisture,  so  that  it  is  necessary  to  glaze  the  insulat- 
or in  order  that  a  smooth,  glassy  surface  may  be  obtain- 
ed, as  well  as  the  desired  color.  If,  in  baking,  the  in- 
sulator is  not  subjected  to  the  proper  amount  of  heat  the 
body  of  the  clay  will  not  be  thoroughly  vitrified.  If,  on 
the  other  hand,  the  insulator  is  subjected  to  too  much 
heat  the  body  of  the  clay  will  be  porous.  Therefore,  it 
is  necessary  that  the  insulator  be  subjected  to  the  exact 
amount  of  heat  necessary  to  secure  the  desired  results. 

In  determining  the  exact  amount  of  heat  to  which 
these  insulators  shall  be  subjected,  ordinary  thermom- 
eters are  not  used,  but  a  small  carefully  prepared  cone 
of  pre-determined  composition  is  utilized,  which  is 
placed  at  intervals'  in  the  kilns  and  is  observed  through 
.small  orifices  by  the  attendant.  These  cones  assiime  a-n 
erect  position  under  any  degree  of  heat  below  the  desired 
one.  As  soon  as  the  pre-determined  point  has  been 
reached,  however,  the  cones  melt  and  form  glaze  and  at 
this  point  the  heat  is  turned  of¥  and  the  ovens  allowed 
moved  from  the  kiln  the  insulators  are  then  subjected  to 
a  most  rigid  electrical  and  mechanical  test  to  determine 
their  qualifications  for  the  work  which  they  are  design- 
ed to  do,  and  all  those  not  coming  up  to  the  specifica- 
tions should  be  rejected  at  this  time.  A  certain  number 
of  all  insulators  coming  from  the  kilns  are  subjected  to 
two  electrical  tests,  one  a  dry  test  to  determine  the  dia- 
lectrie  strength  of  the  porcelain  body  and  the  other 
a  precipitation  test  to  determine  as  nearly  as  possible 
the  action  of  the  insulator  under  most  severe  climatic 
nealed.  This  process  cannot  be  hastened  but  takes  a 
certain  well-defined  time  for  its  operation.  When  re- 
to  slowly  cool,  so  that  the  wire  may  be  thoroughly  an- 
conditions. 

The  only  objection  that  has  been  otfered  to  porcelain 
as  the  composition  of  which  the  insulator  should  be  made 
is  the  fact  that  in  nO'  other  way  than  the  above  described 
can  a  porcelain  insulator  be  properly  tested,  whereas 
the  defects  that  might  occur  in  glass  can  be  detected  by 
the  eye.  Unless  an  insulator  is  thoroughly  vitreous  and 
is  practically  non-absorbent  and  .shows  a  fracture  similar 
to  glass,  it  is  unfit  for  use  under  high  potential  stress. 
,An  ideal  insulator  would  be  one  having  a  minimum 
amount  of  electro-static  capacity  with  a  maxiraiun 
amount  of  mechanical  strength,  but  in  the  pin  type  of 
insulator  a  .strange  phenomena  exists,  inasmuch  as  it  is 
necessary  to  sacrifice  one  condition  to  some  extent  to 
obtain  the  other  good  points,  and  an  insulator  of  suc- 
cessful design  is  one  which  appearance  shows  contains  a 
happy  medium. 

The  "Westinghouse  Diary"  for  1908  has  reached  us. 
It  is  a  neat  little  booklet,  strongly  bound  in  black 
pcl)l)led  leather  and  containing,  besides  the  customary 
space  for  memoranda  and  notes,  a  great  deal  of  informa- 
tion valuable  to  the  engineer  and  electrician. 


Analysis  of  Distribution  Losses  in  a  Large  Central  Station^ 

By  E.  L.  Elden. 


The  central  stati'oii  system  under  consideration  is  typi- 
cal of  those  in  service  throughout  the  country,  and  serv- 
ing the  larger  centres  of  population  and  including  adja- 
cent suburban  districts  within  a  radius  of  upwards  of 
fifty  miles  from  the  main  generating  station. 

This  system,  as  is  the  case  with  many  similar  systems, 
comprises  the  business  of  a  number  of  companies  that 
have  been  amalgamated  into  one  large  organization.  This 
larger  organization,  with  ts  greater  financial  resources 
and  highh^  trained  administrative  and  engineering 
forces,  has  naturally  proved  better  fitted  to  meet  the  de- 
mands for  service  arising  from  an  area  of  450  square 
miles,  in  which  thirty  cities  and  towns,  having  a  popula- 
tion of  1,000,000  persons,  are  served  by  the  system. 

Of  the  1,800  miles  of  streets  included  in  the  territory, 
750  miles  are  covered  by  the  lines  of  the  system,  which 
extend  forty-three  miles  in  a  single  direction  from  the 
generating  station.  The  total  fifty-watt  equivalents  con- 
nected to  the  system  aggregate  1,600,000,  equal  to  80,000 
kilowatts.  This  load  comprises  the  usual  mixtures  of 
power,  heating  and  lighting  apparatus  which  constitute 
the  business  of  a  central  station  system.  The  maximum 
demand  is  approximately  forty-four  per  cent,  of  the 
connected  load  at  the  time  of  the  yearly  maximum,  and 
a/pproximately  twenty-seven  per  cent,  during  the  aver- 
age days  of  the  year. 

The  generating  equipment  consists  of  two  main  gen- 
erating stations,  one  generating  three-phase,  sixty-cycle, 
alternating  current  exclusively,  and  the  other  generating 
low  tension  direct  current.  In  addition  there  are  two 
small  generating  plants  located  at  remote  parts  of  the 
system,  which  are  still  in  service  independent  of  the 
main  system.  "When  convenient,  these  will  be  discon- 
tinued as  generating  stations  and  converted  into  sub- 
stations supplied  with  current  from  the  main  generating 
istation.  To  facilitate  the  distribution  of  current  over 
the  large  territory,  substations  are  maintained  at  suit- 
able centres,  at  which  points  the  high  pressure  trans- 
mission lines  deliver  sixty-cycle,  three-phase,  alternating 
cnrront  for  conversion  to  direct  current  and  alternating 
current  at  voltages  suitable  for  commercial  purposes. 

Three  transmission  pressures  are  used,  namely 
volts,  4,600  volts  and  6,600  volts.  In  explanation  of  the 
apparent  complication  of  voltages  in  the  transmission 
system,  it  was  found  more  convenient  and  economical 
to  maintain  certain  installations  of  underground  cables 
and  motor  generators  which  were  acquired  in  the  pur- 
chase of  another  company's  plant  than  to  abandon  the 
large  investment  represented  by  such  equipment.  All 
new  installations  are  made  at  6,600  volts,  it  being  the 
intention  gradually  to  eliminate  the  lower  transmission 
voltages  as  conditions  may  dictate. 

Throughout  the  entire  system  but  three  forms  of  ser- 
vice are  supplied  for  commercial  purposes  ;  that  is,  either 
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low  tension  direct  current,  single  or  three-phase  alter- 
nating current. 

The  low  tension  direct  current  district,  representing 
slightly  less  than  one  per  cent,  of  the  total  area  of  the 
system,  is  supplied  exclusively  by  three  wire  direct  cur- 
rent at  115-230  volts.  This  is  used  indiscriminately  for 
power,  lighting  and  heating  service. 

Similarly,  the  alternating  current  district,  embracing 
ninety-nine  per  cent,  of  the  area,  is  supplied  exclusively 
by  the  alternating  current  system  of  distribution.  Three 
types  of  primary  distributing  circuits  are  used  in  the 
various  substation  districts  according  to  the  demands 
for  service  as  follows : 

(1)  2,300  volts,  single-phase  circuits  in  resident  dis- 
tricts where  only  lighting  and  small  power  service  is  re- 
quired. 

(2)  2,300  volt,  three-wire,  three-phase  circuits  are 
used  in  districts  of  limited  areas  where  mixed  lighting 
and  power  service  of  considerable  amounts  are  to  be 
furnished. 

(3)  2,300  volt,  four-wire,  three-phase  circuits  are  used 
in  districts  covering  large  areas  where  mixed  lighting 
and  power  service  is  furnished. 

In  each  of  these  cases,  however,  service  is  furni.shed 
to  the  customers  at  115-230  volts,  single  phase,  for  light- 
ing and  small  power  service,  and  230  and  550  volts, 
three  phase,  for  power  service. 

In  addition  to  the  types  of  service  previou.sly  referred 
to  for  commercial  service,  there  remains  the  street  light- 
ing service,  which  is  supplied  at  6.6  amperes  direct  cur- 
rent, or  alternating  current,  for  both  series-are  and  in- 
candescent lamps.  In  one  district  3.5  amperes  series 
incandescent  lamps  are  used,  but  this  is  not  considered 
as  standard,  and  is  subject  to  change  when  convenient. 

To  place  the  system  on  the  basis  described  above  has 
not  been  so  simple  a  procedure  as  may  seem  from  a  cur- 
sory reading  of  the  preceding  statements.  With  the 
acquisition  of  each  new  interest  and  its  territory,  it  was 
found  that  special  forms  of  service  were  being  supplied 
to  customers,  in  most  eases  differing  from  those  which 
are  now  considered  as  standard.  As  a  result,  at  one 
time  in  1903  some  twenty  different  forms  of  service 
were  being  supplied  to  customers,  with  the  attending 
complications  in  operating.  Special  apparatus  was  main- 
tained and  operated  to  .supply  these  different  services, 
with  results  far  from  economical;  and.  while  much  of 
the  apparatus  in  service  was  as  modern  as  it  was  pos- 
sible to  be,  some  could  scarcely  be  considered  in  that 
class. 

It  was  apparent  from  a  comparison  of  the  kilowatt 
hours  sold,  with  the  kilowatt  hours  generated,  that  the 
difference  was  too  great  to  be  consistent  with  good  prac- 
tice. To  ascertain  the  reason  a  complete  surve.v  of  the 
whole  s,vstem  was  undertaken  with  a  view  of  eliminating 
the  uneconomical  features.  This  investigation  involved 
an  examination  of  each  customer's  connected  load  and 


22 


THE  CANADIAN  ELECTRICAL  NEWS 


iK  inaiul ;  tho  rajiju-ity  of  ami  iK'inand  on  oaoli  trans- 
former in  the  alternating  enrront  district;  the  losses  in 
transmission  lines,  feeders  ami  mains;  the  operation  of 
all  station  apparatns;  the  aeeuracy  of  all  recordin^r 
meters — in  short,  all  the  details  of  tlu-  uses  of  current 
by  the  company  and  its  eiistomei's.  As  a  result  of  this 
inquiry  it  was  ileemed  advisable  to  proeeed  with  the 
n»vessary  ehanjies.  These  ehanjres.  which  were  com- 
menced ill  190;?.  atTected  the  following;  i)arts  of  the  sys- 
ttMu : 

A  certain  ilistrict  was  spccilicd  in  which  no  form  of 
service  otlicr  than  the  three  wire  115-230  volt  direct  cur- 
rent service  would  he  supplied.  This  made  it  necessary 
to  transfer  all  the  alternatinsj  current  customers  affected 
to  tlie  direct  current  system,  remove  all  transformers 
in  this  district,  and  reconnect  the  alternating  current 
mains  as  a  part  of  the  direct  current  system. 

The  "lOO  volt  direct  current  service  was  abandoned, 
and  all  motors  located  in  the  direct  current  di.strict  were 
adapted  for  230  volt  direct  current  operation,  while  such 
as  were  outside  of  the  direct  current  district  were  re- 
placed by  alternating  current  motors. 

A  number  of  new  substations  were  installed  in  tho 
direct  current  districts  to  provide  for  serving  the  rapid- 
ly increasing  business  of  the  company,  and  at  the  same 
time  to  reduce  the  excessive  losses  in  feeders  and  ipains 
by  shortening  and  rearranging  the  distributing  points  of 
existing  feeders,  as  well  as  the  addition  of  new  ones. 

In  the  alternating  current  district  secondary  networks 
were  installed  and  the  number  and  capacity  of  trans- 
formers reduced,  the  total  reduction  in  this  case  being 
thirty  per  cent,  of  the  in.stalled  capacity.  Changes  in 
substation  apparatus  were  effected  by  the  introduction 
of  new  apparatus,  all  adapted  to  supply  the  standard 
forms  of  service. 

The  results  of  these  changes  may  be  seen  by  refer- 
ence to  the  accompanying  tables: 
Table  I. 

Year  ending  June  30 — 

1903    49,122,344    31,569,741  64.26 

1904    57,531,315    37,220,199  64.67 

1905    64,161,987    41,910,281  65.31 

1906    74,582,311    52,003,000  69.82 

Table  II. 

230  volt  motor 

generator  .   .    31,331,406    25,803,990    82.4  actual 

230  volt  conver- 
ters   30,004,639    25,803,990    86.0  assumed 

Saved  by  the  use  of  converters— 1,326,767  kilowatt  hburs 
Table  III. 

Distribution  of  current  for  the  year  ending  June  30, 
1906  :— 

Commercial  sales  ....    52.003,000  69.82 

Companv  use   2.774.383  3.72 

Total  lo.s.ses   19.270,616  25.87 

Unaccounted-for  current      441,437  0.59 

Total  generated  ....    74,489,436  100.00 
Subdivision  of  total  losses — 

Los.ses  in  station  ap- 
paratus   10,586,117       14.21  16.6 

Losses  in  inter-station 


transmission  lines.  .  2,920,653 
Losses  in  feeders  and 

mains   5,763,846 


3.92  5.92 
7.74  10.50 


Total  losses  station  ap- 
paratus and  lines  .  .    19,270,616  25.87 

In  Table  1.  it  will  be  seen  that  there  was  an  increase  in 
four  years  of  5.56  per  cent,  in  the  sales  as  compared 
with  the  manufactured  kilowatt  hours.  The  result,  how- 
ever, is  an  average  for  the  whole  year  1906.  For  the 
last  six  months  of  the  year  the  average  was  much  higher, 
it  being  actually  73.65  per  cent.,  this  figure  indicating 
future  possible  results. 

LTsing  the  data  for  1906  as  given  in  Table  I.  as  a  basis, 
it  will  be  seen  that  it  would  have  been  necessary  to  manu- 
facture approximately  5,000,000  kilowatt  hours  more  in 
that  year  to  sell  the  same  amount  of  current,  if  the  con- 
ditions had  been  the  same  as  existed  in  1903.  Further, 
if  the  average  of  the  last  six  months  of  1906  had  been 
maintained  throughout  the  year,  a  further  saving  of 
5,000,000  kilowatt  hours  would  have  been  made  during 
the  year.  While  the  resulting  economies  have  in  them- 
selves justified  the  time  and  outlay  necessary  to  make  the 
changes,  the  increased  capacity  of  the  system,  as  well  as 
the  simplifying  of  the  operating  conditions,  have  been 
results  far  outweighing  all  other  considerations. 

As  it  is  the  practice  of  this  company  to  use  motor 
generators  in  preference  to  synchronous  converters,  to 
transform  the  three  phase  current  to  direct  current  for 
the  supply  of  service  to  the  115-230  volt,  three  wire 
direct  current  system,  it  may  be  suggested  that  a  further 
economy  could  have  been  effected  by  the  use  of  con- 
verters. 

The  motor  generator  equipment  of  the  company  com- 
prises thirty-six  units,  having  a  total  capacity  of  10,210 
kilowatts,  and  varying  in  size  from  the  1,000  kilowatt 
direct  connected  sets  to  the  sixty  kilowatt  Edison  bi- 
polar belted  units  which  have  been  retained  in  service 
in  some  of  the  smaller  stations.  In  Table  II.  are  shown 
the  actual  results  of  the  opei'ation  of  this  apparatus  for 
the  year  1906.  There  are  also  shown  the  estimated  re- 
sults of  the  use  of  converters  of  the  same  sizes,  operated 
in  the  same  manner  as  the  motor  generators,  and  at  an 
assumed  efficiency  calculated  from  the  manufacturer's 
data  on  such  sizes  of  apparatus. 

The  operating  efficiency  of  the  converters  is  estimated 
at  eighty-seven  per  cent.,  less  one  per  cent,  for  the  cur- 
rent used  by  the  cooling  apparatus,  while  the  eflficieuc.v 
of  the  motor  generators  was  82.4  per  cent.  The  table 
shows  a  saving  of  1,326,767  kilowatt  hours  by  the  use  of 
converters,  this  representing  the  premium  paid  for  the 
use  of  the  more  reliable  apparatus,  in  addition  to  which 
there  is  to  be  added  the  slightly  larger  investment  neces- 
sary in  the  purchase  of  motor  generators.  Owing  to  the 
well-known  difficulties  incident  to  the  operation  of  sixty 
cycle  converters  in  a  large  system  where  continuous  ser- 
vice is  placed  above  all  other  considerations,  it  is  a  ques- 
tion of  individual  opinion  whether  a  company  is  justified 
in  adopting  either  type  of  apparatus. 

In  the  alternating  current  svstem  tlie  total  losses,  in- 
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eluding  transmission,  step-down  transformer,  distribut- 
ing circuit  losses,  and  meter  losses,  aggregate  41.1  per 
cent,  equivalent  to  an  efficiency  of  58.9.  Eliminating 
the  losses  in  transmission  lines,  step-down  transformers, 
regulators,  boosters,  etc..  the  total  losses  in  the  distribut- 
ing circuits,  meters,  etc.,  aggregate  24.2  per  cent.,  with 
a  resulting  efficiency  of  75.8  per  cent,  from  the  substa- 
tion to  the  customers'  meters. 

In  the  direct  current  system  the  total  losses,  including 
those  in  transmission  lines,  motor  generators,  tie  lines, 
feeders  and  mains,  meters,  etc.,  aggregate  twenty  per 
cent.,  equivalent  to  a  system  efficiency  of  eighty  per 
cent.  Eliminating  all  losses  in  the  direct  current  sys- 
tem except  those  which  occur  between  the  direct  current 
switchboard  in  the  substations  and  the  customers' 
meters,  a  total  loss  of  7.54  per  cent,  is  shown,  or  an  effi- 
ciency oi  92.46  per  cent. 

Two  forms  of  street  lighting  service  are  in  use,  each 
involving  the  operation  of  ditferent  types  of  apparatus. 
In  one  ease  motor  generators  are  used  to  convert  alter- 
nating current  to  6.6  ampere  series  direct  current,  and  in 
the  other  ease  constant  current  transformers  are  used 
to  oibtain  the  6.6  ampere  series  alternating  current  for 
similar  service. 

The  total  losses  in  the  6.6  ampere  direct  current  sys- 
tem are  31.9  per  cent.,  giving  an  efficiency  of  68.1  per 
cent.  For  similar  service  from  the  alternating  current 
system,  the  total  losses  are  15.2  per  cent.,  with  a  result- 
ing operating  efficiency  of  84.8  per  cent. 

The  methods  employed  in  preparing  the  data  by  means 
of  which  the  losses  in  the  sy.stem  are  determined  may  be 
understood  by  reference  to  Tatoles  III.,  IV.,  V.  and  VI. 
These  tables  present  a  summary  of  the  year's  operation. 
Similar  tables  are  prepared  monthly  which  deal  with 
the  shorter  period  of  time. 

It  should  be  understood  that  with  the  exception  of 
such  items  in  these  tables  as  are  preceded  by  an  asterisk, 
all  the  data  shown  are  the  results  of  records  taken  from 
recording  wattmeters.  In  such  items  as  are  excepted, 
computations  were  necessary,  all  of  which  were  made 
from  reliable  data  furnished  by  the  manufacturer  of 
the  apparatus  in  question,  supplemented  in  many  cases 
by  tests  made  by  the  company's  representatives. 

The  losses  in  the  individual  commercial  distributing 
circuits  were  determined  by  the  drop-of-potential  meth- 
od, a  constant  being  obtained  for  each  circuit  by  taking 
a  large  numiber  of  pressure  tests  under  all  conditions  of 
load.  The  losses  in  the  direct  current  mains  were  esti- 
mated in  the  same  manner.  The  lo.sses  in  the  street 
lighting  circuits  were  calculated  from  the  known  length 
of  the  circuits,  an<l  these  results  further  cheeked  by 
voltage  readings  at  the  station  wliile  the  circuits  were 
in  operation  with  a  known  number  of  lamps  burning. 

Every  year  the  company  makes  thousaruls  of  tests  of 
the  meters  in  use  on  the  customers'  premises.  For  the 
year  1906  the  results  of  all  such  tests  .showed  fhat  the 
average  meter  error  was  2.6  per  cent.  slow.  This  factor 
has  been  used  to  accoiuit  in  part  for  some  of  the  un- 
known losses,  the  total  tJhns  accounted  for  being  approxi- 
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mately  1.5  per  cent,  of  the  total  power  generated. 

Table  III.  shows,  in  the  first  part,  a  summary  of  the 
principal  items  without  subdivision.  The  later  part  of 
the  table  subdivides  the  total  losses  in  the  system  into 
divisions  which  are  treated  individually  in  the  later 
tables. 

In  Table  IV.  the  losses  in  station  apparatus  are  sub- 
divided and  distributed  among  the  various  pieces  of  ap- 
paratus used  in  the  operation  of  the  stations. 

Table  V.  indicates  the  losses  in  the  inter-station  trans- 
mission lines. 

Table  VI.  srtiows  similar  data  on  feeders  and  mains. 

(Continued  on  Page  28  ) 


GRIN. 

If  you're  up  against  a  bruiser  and  you're  getting 
knocked  about — 

Grin. 

If  you're  feeling  pretty  groggy,  and  you're  licked  be- 
yond a  doubt — 

Grin. 

Don't  let  him  see  you're  funking,  let  him  know  with 
every  clout, 

Though  your  face  is  battered  to  a  pulp,  your  bloom- 
ing heart  is  stout; 

Just  stand  upon  your  pins  until  the  beggar  knocks 
you  out — 

And  grin. 

This  life's  a  bally  battle,  and  the  same  advice  holds 
true, 

Of  grin. 

If  you're  up  against  it  badly,  then  it's  only  one  on 
you, 

So  grin. 

If  the  future's  black  as  thunder,  don't  let  the  people 

see  you're  blue; 
Just  cultivate  a  cast-iron  smile  of  joy  the  whole  day 

through ; 

If  they  call  you  "Little  Sunshine,"  wish  that  thci/'d 
no  troubles  too — 

You  may — grin. 

Rise  up  in  the  morning  with  the  will  that,  smooth  or 
rough, — 

You'll  grin. 

Sink  to  sleep  at  midnight,  and  although  you're  feel- 
ing tough, 

Yet  grin. 

There's  nothing  gained  by  whining,  and  you're  not 

that  kind  of  stuff; 
You  're  a  fighter  from  away  back,  and  you  iron 't  take 

a  rebuff; 

Your  trouble  is  that  you  don't  know  when  you  have 
had  enough — 

Don 't  give  in. 
If    Fate   should   oown  you.  Just  get   up   and  take 
another  cufl"; 

You  may  bank  on  it  that  there  is  no  philosophy  like 
bluff— 

And  grin. 

—From  ' '  Songs  of  A  Sourdough, ' '  by  Robert  W. 
Service. 
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LIGHTNING  CONDUCTORS  FOR  HIGH 
CHIMNEYS. 

In  Uie  last  issue  of  the  ".iournal  of  the  Ameriean 
Society  of  Naval  Engiueei-s,"  Dr.  N.  Monroe  Hopkins, 
electrical  enginet'r  for  consolidated  power  plants  in  the 
Navy  Department,  gives  an  account  of  some  interesting 
experiments  nuule  to  determine  the  behavior  and  effect 
of  high-frequency  discharges  upon  a  model  chimney. 

A  Tesl«  oscillator  was  used  capable  of  striking  through 
an  air  gap  of  4  feet,  and  it  was  estimated  thait  the  model 
chimney  and  it;5  conductors  were  subjected  to  electrical 
discluiTges  at  a  voltage  of  1,800,000  and  a  frequency  of 
200,000  oscillations  per  second.  The  results  of  the  ex- 
periments appeared  to  show  that  a  high  chimney  could 
be  adequately  protected  from  damage  by  lightning  by 
tbe  use  of  several  conductors  from  the  top  equally 
spaced,  and  the  employment  of  a  copper  spider  on  the 
top  of  the  ohimney  connected  to  these  conductors.  The 
object  of  the  spider  is  to  prevent  a  stroke  following 
a  current  of  hot  air  into  the  chimney.  The  practical 
conclusions  from  the  experiments  follow,  those  relating 


United  States  Navy  Department,  Details  of  Lightning 
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specifically  to  chimneys  being  in  the  form  of  specifica- 
tions, which  have  been  officially  approved  for  the  in- 
stallation of  lightning  conductors  on  the  brick  power 
plant  dhimneys  of  the  navy.  The  accompanying  illus- 
trations. Fig.  1,  represent  the  top  of  the  chimney,  show- 
ing spider,  and  an  eath  plate  and  coat  points. 

For  the  complete  protection  of  a  central  power  plant, 
its  roof  and  trusses,  together  with  all  other  masses  of 
metal  without  and  within  the  building,  should  be  metal- 
lically connected  with  chimney  conductors  as  well  as  to 
conductors  running  along  the  top  of  all  roofing  and 
oth€r  prominent  parts  of  the  building.  Sharp  points 
should  be  placed  at  close  intervals  somewhat  analogous 
to  the  protection  afforded  by  the  barbed  wire  netting 
used  in  Europe  about  the  buildings  of  dynamite  factor- 
ies. As  the  architecture  of  the  building  must  necessarily 
dictate  the  precise  arrangement  of  conductors,  the  speci- 
fications given  below  pertain  only  to  the  protection  of 
the  chimney,  which,  if  properly  provided  for,  because 
of  its  towering  height,  affords  also  good  protection  for 
the  building. 


Chimney  rroteciion  for  Power  Plants. — Lightning 
conductors  shall  be  laid  up  in  the  form  of  a  seven- 
strand  cable,  and  each  strand  laid  up  with  seven  copper 
wires  of  No.  10  B.  &  S.  gauge.  For  chimneys  of  50  feet 
and  less  in  height,  two  lightning  conductors  shall  be 
used.  For  chimneys  over  50  feet  up  to  and  including 
100  feet,  three  conductors'  shall  be  installed.  For  chim- 
neys higher  than  100  feet,  four  conductors  shall  be  in- 
stalled. All  heights  to  be  considered  from  ground  level. 
All  Conductors  or  cables  shall  be  symmetrically  arrang- 
ed about  the  chimney  with  one  cable  on  the  prevailing 
weather  side  of  the  chimney.  Said  lightning  conductors 
or  cables  to  be  securely  attached  both  mechanically  and 
electrically  to  independent  pure  copper  earth  plates  or 
bars.  In  eases  where  the  ichimney  foundations  have  al- 
ready been  filled  in,  instead  of  earth  plates,  earth  ter- 
minals may  be  used,  composed  of  pure  copper  bars  3 
inches  by  1-2  inch  by  3  feet.  In  all  cases  the  lightning 
conductor  terminals  shall  extend  to  the  ground  water 
level,  and  in  no  case  shall  they  extend  less  than  15  feet 
from  the  ground  surface.  Earth  plates  shall  consist  of 
pure  copper  3  feet  by  3  feet  by  1-8  inch. 

Application  of  Conductors  to  Chimney. — Each  lightn- 
ing conductor  shall  be  secured  to  the  exterior  of  the 
chimney  by  means  of  bronze  or  brass  anchors,  without 
the  intervention  of  any  insulators  or  insulating  material 
whatever.  The  brackets  for  attaching  the  ring  or  con- 
ductors to  chimneys  to  be  of  high  grade  bronze  or  brass, 
and  to  be  fitted  with  approved  clamps  for  securely  grip- 
ping said  condnctors  and  making  good  electrical  connec- 
tion therewith.  The  tongues  or  shanks  of  the  anchors  or 
brackets  shall  enter  the  masonry  of  the  chimney  a  dis- 
tance of  at  least  6  inches,  and  shall  be  at  least  1-8  inch 
in  thickness  by  1  inch  wide,  terniinating  in  a  suitable 
head  or  ang'le,  to  prevent  the  anchor  from  being  pulled 
out  of  the  masonry.  Anchors  to  be  attached  to  con- 
ductors at  intervals  of  not  over  10  feet,  and  sweated  to 
the  conductors  with  solder  at  intervals  of  50  feet.  Con- 
ductors to  terminate  within  5  feet  of  the  top  of  the 
chimney,  and  to  be  connected  through  the  agency  of 
suitable  brass  or  bronze  fitting  and  soldered  to  a  1  1-2 
inch  ring  of  copper  attached  to  the  periphery  of  the 
chimney  by  brackets  spaced  not  over  2  feet  apart ;  said 
brackets  to  enter  the  brickwork  a  distance  of  at  least  6 
inches  and  to  be  of  approved  design,  with  a.  tongue  at 
least  1  1-2  inches  in  width  and  1-4  inch  in  thickness, 
with  a  suitable  angle  or  head  to  prevent  pulling  out.  All 
joints  in  the  said  copper  ring,  as  well  as  between  the 
ring  and  conductor  or  conductors  running  down  to  the 
ground  bars  or  plates,  and  including  the  latter,  to  be 
scraped  bright,  and,  after  making  a  secure  mechanical 
joint,  to  be  "sweated  with  solder."  Said  solder  shall 
consist  of  one-half  lead  and  one-half  tin.  All  joints 
when  finished  shall  be  thoroughly  washed  off  with  water 
to  remove  every  trace  of  soldering  salts,  acids  or  other 
compounds  used.  All  joints  secured  by  bolts  or  screws 
to  be  loeknutted.  In  applying  conductors  where  the 
chimney  is  already  constructed,  holes  shall  be  drilled  in 
the  brickwork  and  said  anchor  brackets  and  anchors 
grouted  in,  the  best  Portland  cement  being  used. 
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Terminal  Rods  for  Lightning  Conductors. — The  cop- 
pev  ring  shall  be  connected  through  the  agency  of 
clamps,  insiLring  a  igood  mechanical  and  electrical  joint, 
with  vertically-arranged  copper  rods,  at  least  3-4  inch 
diameter  and  10  feet  in  length,  the  joints  to  be  sweated 
with  solder  as  before  described.  The  copper  rods  to  be 
placed  equidistant  around  this  ring,  and  supported  in  a 
rigid  position  vertically  through  the  agency  of  addi- 
tional anchors  set  in  the  masonry  and  a  copper  spider 
resting  on  chimney  top.  Rods  to  be  arranged  with  a  uni- 
form spacing  of  practically  4  feet.  This  is  taken  to 
mean,  for  example,  that  10  such  vertical  rods  shall  be 
provided  for  a  chimney  of  12  feet  outside  diameter  of 
chimney  at  top. 

Discharge  Points. — Each  rod  shall  terminate  in  a  2 
point  aigrette,  each  spur  or  point  of  this  aigrette  to  be 
at  least  3  3-4  inches  long,  the  bases  of  which  spurs  shall 
be  at  least  3-8  inch  in  diameter,  tapering  to  a  sharp  and 
well  finished  point;  said  aigrette  to  be  provided  with 
approved  means  to  secure  a  strong  mechanical  and  eiee- 
trioal  joint  with  the  vertical  rods  to  which  it  is  attached. 
The  joints  shall  be  sweated  with  solder. 

Chimney  Base  Protection. — All  lightning  conductors 
shall  be  enclosed  at  bottom  with  a  heavy  galvanized 
iron  pipe  of  1  1-2  inches  diameter,  and  extending  3  feet 
into  the  soil  and  10  feet  above.  Said  iron  pipe  to  be 
provided  with  approved  brackets  to  securely  hold  it  to 
the  chimney,  the  brackets  not  to  be  over  3  feet  apart. 


A  NEW  WESTINGHOUSE  AIR  COMPRESSOR. 

The  Westinghouse  Air  Brake  Company  have  been  for 
some  years  supplying  various  industries  using  com- 
pressed air,  with  tlheir  standard  steam  and  motor  driven 
air  compressors.  In  a  large  number  of  industries,  how- 
ever, there  is  a  demand  for  a  compressor  of  smaller 
capacity.  The  company  has  therefore  developed  a  small 
belt  driven  compressor,  w'hich  has  now  been  thoroughly 
tried  out,  and  which  it  is  prepared  to  manufacture  in 
large  qauntities. 

The  new  compressor,  which  is  a  3  by  4-inch  belt  driven 
unit,  is  characterized  by  the  same  superiorty  of  design 
and  construction  as  the  larger  apparatus  now  standard 
in  railway  and  traction  practice  and  equally  success- 
ful in  commercial  work.  The  weight  of  the  complete 
unit  is  218  pounds  and  its  base  is  12  inches  in  diameter. 
Its  compact  build  enables  it  to  be  located  in  limited 
space  wherever  power  from  shafting  or  small  motor 
drive  is  available.  It  is  particularly  adapted  for  gas 
engine  starting,  automobile  garage  use,  charging  storage 
tanks  foP  small  pneumatic  tools,  general  machinery 
clearing  and  in  a  great  variety  of  cases  where  compress- 
ed air  at  high  or  low  pressures,  but  in  small  quantities, 
is  required. 

The  compressor  is  of  the  vertical  single-cylinder, 
single  acting,  water-jacketed  type,  operated  by  power 
delivered  to  a  30-inch  fly  wheel,  a,ttached  to  a  crank 
shaft,  the  rotation  of  which  drives  the  piston  in  the 
cylinder  by  means  of  a  connecting  rod.  The  diameter  of 
the  air  cylinder  is  3  inches,  the  stroke  of  the  piston  is  4 


inches,  and  the  rated  capacity  of  the  pump  is  4  cubic 
feet  of  free  air  at  250  revolutions  per  minute.  It  will 
operate  satisfactorily  against  any  air  pressiire  up  to  250 
pounds.  At  250  revolutions  per  minute,  its  speed  of 
maximum  efficiency,  and  against  200  pounds  air  pres- 
sure, approximately  one  brake  horse  power  is  required 
to  operate  the  pump. 

Since  the  act  of  compressing  always  raises  itS'  temper- 
ature, the  cylinder  is  surrounded  by  a  water-jacket, 
through  which  a  constant  circulation  of  water  is  main- 


New  Westinghouse  Air  Compressor. 

tained,  thus  lowering  the  temperature  of  the  discharged 
air  and  increasing  the  efficiency  of  the  compressor  and 
at  the  same  time  greatly  reducing  the  effects  of  over- 
heating, due  to  prolonged  operation. 

A  detailed  description  of  the  new  compressor  is  to  be 
found  in  a  booklet  just  issued  by  the  Westinghouse  Air 
Brake  Company. 

ELECTRIC  BRONZES. 

We  understand  that  the  Midland  Electric  Company, 
D'Youville  Square,  Montreal,  have  just  received  per 
steamer  "Monut  Temple"  twenty-three  cases  of  French 
electric  bronzes,  slightly  damaged,  which  they  have 
placed  on  sale  at  less  than  cost.  Any  of  our  readers  who 
are  in  the  market  for  such  goods  would  doubtless  find  it 
profitable  to  communicate  with  them. 
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TWO  PRIMITIVE  ENGINES. 

l^y  Mknkv  a.  Co/ens,  Jr. 
A  short  time  ago  I  wiino  across  a  vi-rv  iiihMvstiiif? 
ai'oount  of  some  of  the  earliest  forms  of  the  steam 
eiijiine  whieh  someone  else  mijrht  be  interested  in,  and 
I  have  written  a  sliort  sununary  of  two  of  Hero's 
enirines. 

Hero  was  no  donl)t  the  pioneer  in  steam  and  in 
steam  engineering,  and  after  experimenting  with  the 
expansive  foree  of  steam,  made  several  devices  embody- 
ing many  of  the  principles  of  the  modern  steam  engine. 
About  130  years  before  the  birth  of  Christ,  Hero  design- 
ed and  built  an  engine  embodying  the  principle  of 
action  and  reaction.  Tliis  engine  was  the  first  example 
of  the  principle  on  which  the  steam  turbine  is  based. 

Referring  to  Fig.  1.  into  a  closed  vessel  A,  Hero  placed 
some  water  which  was  heated  by  means  of  a  flame  F 
placed  under  the  vessel,  thus  causing  the  generation  of 
steam.  From  the  opposite  sides  of  the  vessel  were  pipes 
r  extending  outward,  all  being  the  same  length.  Near 
the  ends  of  the  pipes,  holes  H  were  located  on 
opposite  sides.  This  part  of  the  apparatus  was  mounted 
on  a  sliaft  S,  bearing  a  pulley  or  some  other  means  by 
whieh  to  transmit  the  power  generated.  When  the 
steam  was  generated  the  machine  began  to  rotate  as 
the  steam  i.ssuing  from  the  holes  pushed  the  arms  back- 
ward. Hero's  engine  is  not  known  in  the  world  to-day 
as  a  practical  unit  for  power  purposes,  and  the  nearest 
device  that  bears  any  relation  to  it  is  the  automatic 
lawn  sprinkler,  which  operates  on  the  same  principle, 
but  uses  water  instead  of  .steam  as  the  power  factor. 


shipped  in  tlie  temple  and  who  thought  it  a  miracle 
wrouglit  by  some  superhuman  being  to  see  the  temple 
doors  open  when  a  fire  was  built  on  the  altar  and  the 
doors  close  when  the  fire  was  extiuquished.  It  was  not 
by  means  of  steam  but  by  air  that  the  trick  was  accom- 
plished, athough  it  demonstrated  the  principle  upon 
wliich  file  first  atmospheric  or  low  pressure  engine  was 
l)nsed. 

Referring  to  Fig.  2,  A.  is  a  hollow  altar,  constructed 
so  that  a  fire  may  be  built  upon  it,  P  represents  a  pipe 


Fig.  2. 

leading  from  the  altar  to  the  closed  tank  T,  and  PP  a 
pipe  leading  upwards  from  the  tank  to  the  liucket  B. 
whieh  is  suspended  from  a  pully.  The  temple  door  D 
was  attached  to  a  drum  DD,  about  which  are  ropes  to 
the  bucket  and  to  the  counter  weight  C.  The  action  was 
as  follows :  When  the  fire  was  lighted  on  the  altar  the 
air  contained  therein  was  expanded  and  forced  the 
water  from  the  tank  into  the  bucket,  which,  on  becoming 
heavier  than  the  counterweight,  turned  the  drum  and 
thereby  opened  the  doors.  When  the  fire  was  extiu- 
quished a  partial  vacum  was  caused  in  the  tank  and  this 
sucked  the  water  from  the  bucket  back  into  the  tank 
and  the  bucket,  becoming  lighter  than  the  counter- 
weight, caused  the  door  to  close.  Since  the  machinery 
was  all  concealed  under  the  floor  the  mystery  appeared 
very  great  to  the  worshippers. 


Fig.  I. 


The  principle  of  action  and  reaction,  as  demonstrated 
by  Hero's  engine,  is  accepted  to  this  day  and  is  u.sed 
in  connection  with  the  numerous  types  of  waterwheels 
and  .steam  turbines,  although  steam  instead  of  acting  on 
the  atmosphere  acts  against  the  turbine  casing  or 
again.st  the  blades  of  the  wheel  itself. 

Another  ingenious  device  attributed  to  Hero,  in  which 
the  theory  of  expansion  was  used,  might  be  termed  the 
"Temple  Door  Mystery."  The  device  was  merely  in- 
tended to  make  an  impression  on  the  people  who  wor- 


ENGINEERS'  EXAMINATION. 

The  returns  for  the  recent  examinations  conducted  at 
Victoria  by  Mr.  Baxter,  senior  inspector  of  machinery, 
at  which  candidates  were  trying  for  engineers'  certifi- 
cates, are  now  to  hand,  and  the  following  were  success- 
ful : 

For  second-class — J.  B.  Penty,  Walter  Cartlidge  and 
W.  Morell. 

For  third-class— O.  Jacobson,  W.  Walker.  A.  C.  Kick. 
J.  McLaren.  A.  J.  Taylor,  R.  Thurm.  James  Walker  and 
C.  Fox. 

For  fourth-<>lass — T.  Carey.  R.  Abram.  T.  Armstrong, 
J.  Humphrey  and  J.  D.  Ross. 

Second-c'lass  engineers  are  permitted  to  operate  up  to 
500  hor.se-power  steam  plants;  third-class  up  to  250 
horse-power,  and  fourth-class  up  to  25  horse-power.  A 
fourth  may  also  act  as  .second  ■engineer  up  to  250  horse- 
power, .and  a  third-class  may  act  as  second  engineer  to 
the  higher  powered  steam  ])lants. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  cirruni' 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 

Question  No.  1. — Some  incandescent  lamps  which  I 
recently  received  have  given  trouble  by  burning  out 
very  quickly,  nearly  all  showing  a  little  crack  on  the 
side.  Can  you  diagnose  the  trouble  and  suggest  a 
remedy  ? 

Answer. — Your  difficulty  is  due.  in  all  probability,  to 
static  electricity  attracting  the  filaments  against  the 
glass.  When  the  lamp  is  lighted  the  point  touching  the 
glass  get  burnt  throug'h.  At  the  same  time  the  hot  fila- 
ment very  often  cracks  the  glass,  the  fracture  being  gen- 
erally known  as  a  star-crack.  This  trouble  makes  itself 
felt  more  particularly  at  this  time  of  the  year,  a  cold 
dry  atmosphere  being  very  conducive  to  it,  so  much  so 
that  under  such  conditions  the  simple  operation  of  pull- 
ing the  lamp  out  of  its  cardboard  wrapper,  if  done 
quickly,  will  generate  enough  static  to  pull  the  filament 
over  hard  against  the  bulb.  Breathing  on  the  lamps,  or 
putting  them  in  a  warm  room  and  sprinkling  the  floor 
with  water,  is  the  simplest  remedy.  The  above  of  course 
assumes  that  your  trouble  shows  itself  when  the  lamps 
are  first  put  on  and  not  at  some  time  afterwards.  If  the 
latter,  as  is  often  the  case  in  dusty  locations,  such  as 
wollen  mills  and  woodworking  shops,  it  probably  arises 
from  unusual  charges  of  static  being  carried  from  the 
belts  to  the  lamps  by  means  of  tlie  dust  floating  in  the 
air.  In  this  case  you  can  generally  get  over  the  difficulty 
by  putting  static  combs  on  tlie  biggest  of  the  ])elts,  par- 
ticularly those  driving  dynamos.  In  addition  to  this  it 
is  sometimes  necessary  to  use  lower  efficiency  or  higher 
candle  power  lamps,  the  filaments  of  which,  being  stiffer, 
are  better  abk^  to  resist  the  side  strain. 


Question  No.  2. — Would  you  please  explain  to  me  what 
is  nicant  ])y  tlic  impedance  of  a  circuit,  also,  what  is  tlie 
power  factor  of  a  line  containing  two  arc  lamps,  each 
taking  10  amperes  and  300  watts,  connected  in  series 
witli  each  other  and  with  a  choking  coil  consuming  80 
watts  across  110  watts? 

Answer. — The  impedance  of  a  circnit  is  tliat  cliarac- 
teristic  of  an  alternating  circuit  which  corresponds  to 
resistance  in  a  direct  current  circuit.  Tlius  in  alternat- 
ing work,  instead  of  Ohm's  original  law,  "Current  = 
^^uge_  „  jjgjj^  have  to  use    "Current  = 

Resistance  "  '  y 

Voltage    ,,         actual  value  it  is  equal  to  the  square  root 

Impedance  ^  ' 

of  the  sum  of  the  squares  of  the  reactance  and  the  resis- 
tance, or  "  Impedance  =  V  (Reactance)^  +(  Resistance)^ 


(  2  )    Your  power  factor  is  350+302+80  ^  cent. 

^      '  ^  10  X  ixo 


Question  No.  3.— Explain  the  easiest  method  of  start- 
ing up  gradually  a  50  or  100  horse-power  induction  mo- 
tor on  550  volt  circuit  in  the  event  of  the  starting  com- 
pensator being  disabled. 

Answer. — We  do  not  know  of  any  easy  method  under 
the  conditions  you  name,  because  such  a  situation  is  gen- 
erally very  trying.  If  you  have  any  other  motors  in  the 
plant  which  are  not  materially  smaller  than  the  one  with 
the  disabled  compensator,  you  could  cut  in  a  double 
throw  switch  between  one  of  them  and  its  compensator, 
arranging  the  wiring  so  that  with  the  switch  thrown  one 
way  the  motor  was  connected  to  the  leads  coming  from 
the  compensator,  and  when  the  switch  was  thrown  the 
other  way  the  motor  was  connected  directly  to  the  550 
volt  lines.  This  would  enable  you,  after  the  motor  had 
been  started  in  the  ordinary  manner,  to  connect  it  to  the 
mains  and  keep  it  running  (by  simply  throwing  the 
double  throw  switch)  while  leaving  the  compensator 
free.  Then,  if  you  connected  the  motor  with  the  dis- 
abled compensator  in  the  same  manner,  by  means  of  a 
second  double  throw  switch,  you  would  be  equipped  to 
start  either  motor  by  the  one  good  compensator.  Fail- 
ing this  extra  compensator,  about  the  only  thing  you  can 
do  is  to  throw  your  motor  straight  onto  the  550  volt 
line,  though  tjhis  could  scarcely  be  called  an  easy  start; 
in  fact,  you  would  probably  have  to  reinforce  all  your 
fuses  before  you  could  get  the  motor  started.  Of  course, 
if  you  are  operating  your  own  plant,  you  could  bring 
the  voltage  away  down  on  it  before  throwing  in  your 
switch,  then  raising  it  gradually  would  give  a  start  that 
would  be  almost  easier  than  with  a  compensator.  If 
you  had  more  than  one  motor  you  would  need  to  start 
them  all  simultaneously,  that  is,  leave  all  the  compensa- 
tors in  the  running  position. 

Question  No.  4.— (a)  In  a  three  phase  revolving  field 
type  synchronous  motor,  are  all  the  armature  coils  sub- 
jected to  the  .same  potential  strain? 

(b)  Is  the  result  of  making  a  bad  short,  when  .syn- 
chronizing an  higli  voltage  synchronous  motor,  injurious 
to  the  motor?  Should  high  voltage  synchronous  motors 
be  capable  of  withstanding  this  strain?  Is  the  result 
any  more  injurious  than  a  short  circuit  occurring  on  the 
power  line  resulting  in  the  synchronous  motor  dropping 
out  of  step  ? 

(a)  Answer.— Provided  that  each  of  the  three  arma- 
ture windings  in  a  three  pha.sc  machine  is  identical  with 
the  others,  which  is  practically  always  the  case,  any  and 
all  coils  are  subjected  to  the  .same  electrical  and  mechani- 
cal stresses.  These  stresses  rise  and  fall  simultaneously 
in  all  the  coils  com])osing  any  given  phase,  but  they  are 
not  simultaneous  as  far  as  tli(>  three  phases  are  concern- 
ed, those  in  phase  B,  for  instance,  being  one-third  of  a 
cycle  behind  phase  A,  and  phase  C  being  yet  another 
third  behind  phase  B. 

(b)  Answer. — Yes,  the  eflfect  is  undoubtedly  injurious, 
in  that  it  puts  on  the  motor  very  severe  and  abnormal 
strains,  both  mechanical  and  electrical.    On  the  otlier 
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luiiul.  all  iuoiK>rn  iu;u-;uiu'ry  is  ixonorally  rujisjod  enonsxh 
to  stand  these  without  breaking  dinvn.  though  thoir 
effects  can  never  be  anything  but  more  ov  less  harmful, 
each  repetition  tending  to  shorten  the  life  of  the  ap- 
paratus. Theoretieall\ ,  tlie  comlilions  you  describe  may 
not  be  quite  as  severe  as  a  short  on  the  power  line,  but 
we  think  tluU  practically  there  would  be  very  little  dif- 
ference between  the  two. 

Qui*stion  No.  5. — ^Vould  you  please  explain  to  me  what 
is  the  meaning  of  the  term  "compensating  voltmeter"? 

Answer. — A  compensating  voltmeter  consists  of  a 
standard  voltmeter  combined  with  an  auxiliary  piece  of 
apparatus,  called  a  compensator,  the  whole  being  arrang- 
ed in  such  a  manner  that  the  voltmeter  indicates  the 
vi>ltage  at  some  distant  point,  and  not  at  the  point  where 
it  is  located.  The  compensator  is  generally  made  adjust- 
able, so  that  it  can  be  set  for  a  variety  of  lines,  the  length 
of  tlu-  eircnit.  distance  between  wires,  circular  mills,  etc., 
all  atfectim:  the  setting:  though  once  the  adjustment  has 
been  UKuh'  for  any  given  line  the  voltmeter  will  read 
correctly  under  any  and  all  changes  of  load,  power  fac- 
tor, etc.  The  equipment  is  exceedingly  valuable  for  use 
in  power  houses,  where  it  is  desired  to  know  the  voltage, 
not  in  the  power  house  itself,  but  at  the  centre  of  distri- 
bution. It  takes  the  place  of  the  old  pressure  wire  sys- 
tem, on  which  it  is  quite  an  improvement,  as  no  extra 
lines  are  necessary,  everything  being  placed  directly  on 
the  switchboard. 


ANALYSIS  OF  DISTRIBUTION  LOSSES  IN  A 
LARGE  CENTRAL  STATION. 

(Continued  from  Page  23.) 

The  preparation  of  these  data  involves  the  labor  of 
one  man  for  a  period  of  approximately  one  week  each 
mouth.  It  is  his  duty  to  watch  the  operation  of  the  sys- 
tem through  the  statistics  furnished  him  by  the  operat- 
ing and  sales  departments,  comparing  them  with  data 
which  have  'been  prepared  representing  the  possible 
maximum  conditions  of  efficiency  of  operation  of  every 
piece  of  apparatu-s  and  reporting  for  investigation  any 
divergence  from  the  estimated  average  operating  losses. 
Cur\'es  are  prepared  monthly  which  show  the  percentage 
of  losses  in  the  current  handled  by  each  motor  generator, 
storage  battery,  balancer,  booster,  exciter,  step-down 
transformer,  constant  current  transformers,  or  any  other 
station  apparatus,  thereby  providing  means  for  immedi- 
ately detecting  any  unusual  results,  and  furnishing  an 
invaluable  check  on  the  operation. 

Aside  from  the  value  which  tlhese  data  may  have  from 
an  operating  point  of  view,  it  is  of  considerable  interest 
in  indicating  the  characteristics  of  each  district  as  a 
revenue  producer,  thus  making  it  possible  to  judge  ac- 
curately of  the  advisability  of  making  extensions  for 
the  different  classes  of  service. 

If  there  .should  be  undertaken  at  this  time  the  con- 
.stniction  of  a  generating  and  distributing  sj'stem  simi- 
lar to  the  one  under  consideration,  the  installation  would 
be  made  under  conditions  which  would  eliminate  the 
disadvantages  encountered    in    reconstructing  existing 


inpiipments,  as  in  the  present  case.  This  would  be  par- 
ticularly true  in  certain  parts  of  the  country,  where  the 
limitations  placed  by  the  local  authorities  on  permis- 
sible operating  conditions  are  less  severe,  and  where  the 
quality  and  the  continuity  of  the  service  are  not  of  such 
paramoiuit  importance — all  conditions  tending  to  greater 
economy  and  reduction  of  operating  losses  than  is  pos- 
sible in  the  present  system. 

Table  IV. 


Losses  in  station  apparatus 

for  the  year 

ending 

■  June  30, 

1906  :— 

230  volt  motor  generators 

0,0Z/,-41d 

i 

i  /  .b 

500  volt  motor  generators 

373,059 

0.50 

33.6 

Series  arc  motor  genera- 

tors   

2,403,471 

3.22 

25.5 

Step-down  transformers  . 

1,010,848 

1.36 

3.23 

^Constant  current  trans- 

formers   

118,548 

0.16 

5.40 

*Potential  regulators  . .  . 

65,353 

0.09 

3.53 

Batteries  

807,067 

1.09 

43.2 

Boosters   

211,264 

0.28 

63.0 

Balancers  

67,725 

0.09 

Water  rheostats  for  test- 

ing   

1,366 

Total  ...   .  .~  

10,586,117 

14.21 

Table  V. 


Losses  in  iuter-station  transmission  lines  for  the  vear 
ending  June  30,  1906  :— 

3  phase  2,300  volt  lines  1,556,981  2.09  8.41  24.8 
3  phase  4,600  volt  lines      98,813     0.132    1.52  8.7 


3  phase  6,600  volt  lines 

770,577  1.04 

3.55 

29.1 

230  volt  direct  current 

tie  lines  

494,282  0.66 

18.30 

3.6 

Total  

2,920,653  3.92 

5.92 

Table  VI. 

Losses  in  feeders  and 

mains  for  vear  ending  June  30. 

1906  :— 

*2,300  volt  commercial  lines  1.854.854 

2.50 

25.1 

230  volt  d.  c.  feeders  . 

. . .  1.901,948 

2.55 

4.93 

*230  volt  d.  c.  mains  . 

641.343 

0.86 

2.00 

*'500  volt  d.  c.  feeders  . 

74.466 

0.10 

9.15 

*^Street  lighting  circuits 

809,103 

1.08 

9.53 

*'Meter  potential  losses 

482,132 

0.65 

Total   

5.763.846 

7.74 

10.5 

POISONING  FROM  MOTOR  GASES. 

A  curious  and  interesting  fact  regarding  what  may 
bp  called  "Automobile-poisoning"  has  been  recently 
conununicated  to  the  Paris  Society  of  Legal  ]Medicine  by 
Mr.  Marcel  Briand,  as  reported  in  "La  Nature"  (Paris, 
November  16tli).    Says  this  paper: — 

"The  waste  gases  are  capable,  if  the  journey  is  a  long 
one,  of  producing  real  .symptoms  of  poisoning.  Some 
automobilists  have  actually  been  obliged  to  give  up  their 
favorite  sport  because  of  the  gases  which,  penetrating  in 
small  quantities  even  to  the  interior  of  the  vehicle, 
cause  them  presistent  trouble.  The  waste  gases  not  be- 
ing adapted  for  contact  with  mir  bronchial  tubes,  it  is 
])roper  to  notify  the  antomobih^-makers  that  the  floors  of 
their  machines  should  be  made  as  tight  as  possible,  in 
order  that  passengei's  may  ])e  protected  from  these  pro- 
daicts,  which  may,  at  the  very  least,  cause  distressing 
headaches. ' ' 
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SCIENCE  STUDENTS  HOLD  ANNUAL 
BANQUET 

The  nineteenth  annual  dinner  of  the  Faculty  of  Ap- 
plied Science,  Toronto  University,  which  was  held  on  the 
evening  of  December  6  last,  proved  to  be  a  most  repre- 
sentative and  enjoyable  function.  Amongst  fhose  pres- 
ent were:  President  Falconer;  Dean  Galbraith,  who  had 
recently  returned  from  Quebec,  where  he  had  served  on 
the  Bridge  Commission ;  G.  W.  Gibson,  Deputy  Minister 
of  Mines,  Dr.  D.  J.  Goggin,  of  the  Ontario  Department 
of  Education,  Professor  DeLurry,  City  Engineer  Rust, 
and  many  others,  prominently  identified  or  allied  with 
engineering  interests. 

Responding  to  the  toast  of  the  University,  President 
Falconer  touched  briefly  upon  the  ethics  of  the  profes- 
sion and  made  special  allusion  to  the  great  responsibili- 
ties of  its  members  in  their  relation  to  human  life.  The 
president  also  emphasized  the  need  of  perfect  self-control 
in  the  carrying  out  of  big  projects  which  involved  the 
direction  of  large  bodies  of  men. 

Dean  Galbraith,  in  his  reply  to  the  toast  of  the  Faculty 
of  Applied  Science,  touched  upon  the  serious  conse- 
quences attendant  upon  engineering  miscalculations ; 
loss  of  life  entailing  sorrow  and  bereavement,  such  as 
that  with  which  *he  had  lately  come  into  contact  at  the 
Quebec  enquiry.  Referring  to  the  expansion  of  the 
Faculty  at  the  University,  the  Dean  urged  the  raising 
of  funds  for  new  buildings,  and  showed  the  great  re- 
turns in  the  development  of  the  Dominion  resulting  from 
such  expenditure. 

The  wisdom  of  encouraging  technical  education  was 
also  dealt  with  in  an  interesting  speech  by  Dr.  Goggin, 
who  quoted  t'he  commercial  success  of  England,  Germany 
and  Belgium,  whose  policy  has  been  to  increase  their 
facilities  to  the  utmost.  Dr.  Goggin  traced  the  decrease 
of  emigration  in  (icrinany  to  this  source. 

Deputy  ]\linister  Gil)soii  outlined  the  important  part 
played  by  engineers  from  the  very  earliest  history,  and 
remarked  the  great  influence  of  science  upon  the  na- 
tions of  the  past. 

Professor  De  Lury  in  a  bright  and  pleasing  speech  in 
i-eply  to  "Canada  and  the  Empire."  championed  the 
cause  of  unity  and  urged  fhnse  present  to  work  hand  in 
hand  with  the  motlicr  cuniitry  and  to  benefit  from  her 
greater  experience. 

The  proceedings  of  the  evening  were  enlivened  l)y  an 
orchestra  and  by  some  light  selections  rendered  by  the 
S.  P.  S.  quartette. 


ELK  RIVER  FALLS. 

(The  (!ranhro()k  Prospector.) 

In  .such  a  district  as  Southeast  Ko'otenay,  with  its 
enormous  natural '  resources  of  miiun-al  and  timber  one 
is  ai)t  to  pavss  over  a  smaller  asset  such  as  a  water  power 
with  but  a  casual  glanc(>.  without  realizing  the  extra- 
ordinary waste  lof  a  power  that  in  llic  rutiirc  nnisl  form 
a  centre  of  commercial  activity. 

Such  a  ivower  is  that  known  as  VAk  River  Falls,  situ- 
ated at  the  mouth  of  llie  Crow'  Nest  Pass,  aiul  at  pres- 


ent running  to  waste  some  tens  of  thousands  of  horse- 
power, although  contiguous  to  two  lines  of  railway. 

Here  we  have  an  ideal  spot  for  a  huge  industrial 
centre  that  should  include  commercial  enterprises  of 
every  description,  and  form  the  nucleus  of  a  large  town 
upon  a  firm  and  lasting  basis.  When  one  takes  into  con- 
sideration the  advantages  that  are  really  in  evidence 
and  the  necessities  of  the  district,  it  is  a  matter  of  genu- 
ine surprise  that  capital  has  not  seized  upon  it  as  an 
asset  of  incalculable  value. 

As  before  mentioned,  .served  by  two  railways,  illimit- 
aible  coal  areas  within  an  hooir  or  two's  haul,  situated  in 
a  mining  country  where  large  deposits  of  silver-lead  and 
copper  are  .being  worked,  big  bodies  of  hematite  within 
ten  or  a  dozen  miles,  timber  everywhere,  a  growing 
country  and  an  increasing  Western  trade  and  still — an 
idle  water  power.  Why  is  this?  The  only  answer  that 
suits  the  case  is  the  want  of  judicious  advertising 
amongst  the  dlass  that  could  handle  such  a  property.  To 
a  comparatively  poor  man  it  is  valueless,  but  to  a  vigor- 
ous company  it  is  invaluable,  and  it  would  mean  to  the 
country  such  a  forward  movement  as  no  other  operation 
could  effect. 

It  cannot  be  much  longer  before  some  effort  is  made 
to  utilize  this  enormous  power  which  is  formed  by  the 
whole  of  Elk  River  (no  inconsiderable  fork  of  the  Koot- 
enay),  falling  150  feet  or  more  in  the  space  of  one  mile, 
and  in  one  place  a  sheer  drop  of  50  to  60  feet. 

There  are  two  prospective  railways  to  serve  this  local- 
ity, and  when  built  will  form  an  irresistible  array  of 
advantages.  The  location  itself  is  excellent,  and  the  im- 
mediate country  for  mills,  townsites,  etc.,  is  perfect; 
open  flat  benches  of  no  great  height  with  wide  stretches 
of  open  country. 

Spokane  is  the  nearest  approach  to  it  in  its  water 
power  aiul  locality,  but  without  the  advantages  of  Elk 
river  included  in  the  close  pro.xiniity  of  the  coal. 


GAS  GENERATED  BY  ELECTRIC  LEAKS. 

Investigating  a  leakage  of  current  from  the  negative 
cable  of  an  electric  tramway  in  Liverpool,  Dr.  Bassetf 
has  found  that  the  top  of  the  wooden  ti'ough  carrying 
the  cable  had  been  burned  through  and  material  had 
wire.  Hydrogen  was  given  off  on  contact  with  water, 
leaked  in  that  had  formed  a  hard  alkaline  crust  on  the 
suggesting  the  presence  of  free  sodium  and  potassium. 
A  Huid  aUoy  of  these  two  metals  was  discovered  in  in- 
terior crevices,  and  analysis  showed  that  the  crust  was 
silica  and  about  one  per  cent,  each  of  free  pota.ssium 
two-thirds  sodium  and  potassium  hydroxides,  the  re- 
mainder being  inostl.v  earthy  matter,  with  some  soluble 
and  free  sodium.  It  was  concluded  th;it  elect ro.vsis 
formed  the  free  alkali  metals,  which  water  converted 
into  h.vdroxides,  with  the  evolution  of"  hydi-ogcn.  If 
confined  and  mixed  with  air.  the  hydi'ogen  might  ha\e 
produced  a  violent  e.xiilosion,  and  this  suggests  a  new 
explanation  x>i  explosions  near  electric  mains  tliat  have 
been  usually  attributed  to  coal  gas. 
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MILL  WASTE  FOR  ILLUMINATING. 
It"  peiuliug  lU'^ot ijit iitiis  aiul  oxporiinciils  arc  siirccss- 
ful  mill  wasto  ami  sawiliisl,  t.hc  l>iirnin^-  of  which  has 
linijr  boon  oxponsivo  ami  diftioult.  will  hcn  alli  r  he  utiliz- 
tul  in  tho  nianufactnro  of  fut-l  ami  ilhuninaiit.  A  pro- 
ot^s  invtMitoil  ami  patoiitinl  hy  .1.  ixu-^^icl  (^(nitls,  I'dr 
lUu'injj  jjas  from  straw,  sawdust  ami  o\hrv  mill  ri'l'iisc, 
will  probably  bo  adopted  by  tin-  Vancouver  Gas  Com- 
pany, for  tho  roquiroments  o\'  the  city  of  Vancouver. 
^Ir.  t'outts,  the  inventor,  is  a  sricm-e  livaduate  of  Mc- 
Mas'tor  Univei'sity.  Toronto,  ami  his  process  has  been 
^uloptod  in  t.wo  or  thn>e  towns  in  tlie  Canadian  north- 
wost.  whore  straw  from  the  wheat  fields  will  be  used. 

Tho  pi'oeess,  whirh  is  ])ateiited  in  the  United  States, 
Canada  and  other  eo\intries,  is  controlled  by  a  company 
in  Clovoland.  Ohio.  Contracts  have  been  made  with 
thirty  towns  for  the  installation  of  gas  producer  plants 
under  the  new  process,  the  places  being  in  the  grain 
growing  belts  of  Canada  and  the  United  States.  An  ex- 
pert from  Cleveland  will  be  in  Vancouver  soon  to  pre- 
pare estimates  of  the  cost  of  installing  the  plant. 

The  vast  po.s.sibilities  in  manufacutring  and  in  .secur- 
ing cheap  fuel  and  illuminant  from  mill  waste  are  ex- 
tremely alluring  in  the  milling  centres  of  this  coast, 
ilr.  Coutts.  who  visited  Vancouver  a  few  days  ago,  in 
discussing  the  matter  said: — 

"C<ial  for  making  gas,  ranges  from  $4.50  to  $6  a  ton 
in  this  locality.  The  mill  waste  can  be  had  virtually  for 
the  cai-ting,  and  the  quantity  available  is  unlimited. 
The  cost  of  producing  gas  from  siich  material  will  be 
50  to  75  per  cent,  less  than  from  coal.  The  reduction 
in  price  of  gas  will  increase  the  consumption  mauy 
hundreds  per  cent.,  as  well  as  enable  the  poorest  people 
to  adopt  gas  as  a  fuel.  The  po.ssibilities  of  gas  for 
power  purposes  is  an'other  feature  of  great  importance, 
but  the  strongest  feature  of  the  gas  produced  'by  this 
process  is  its  high  calorific  quality  and  illuminating 
power.  It  is  superior  to  coal  gas  which,  with  over 
twenty  candle  power  illuminating  value  and  600  units  of 
lieat  a  cubic  foot,  has  hitherto  beeu  considered  the  stan- 
dard. The  new  process  can  be  adapted  at  small  cost  to 
exi.sting  coal  plants,  the  holders,  services  and  mains  re- 
maining unchanged.  All  that  is  required  is  a  slight  modi- 
fication of  the  retorts  at  trifling  expense." 

As  the  board  of  directors  of  the  Vancouver  Gas  Com- 
pany is  a  London,  England,  body  it  will  be  considerable 
time  before  the  matter  can  be  laid  before  them  fully 
and  decision  reached. 


RESTORE  CONFIDENCE  THROUGH 
ADVERTISING. 

The  best  manner  in  which  the  manufacturer  and  job- 
l>er  can  show  his  confidence  in  the  financial  and  commer- 
cial situation  of  this  country  is  to  begin  an  advertising 
campaign  in  the  very  first  week  in  January.  Nothing 
can  be  more  stimulating  than  advertising.  You  may  not 
have  the  goods  to  sell,  you  may  w^ish  to  curtail  credit, 
but  advertise  all  the  same.  Keep  your  goods  before  the 
trade.   A  break  in  the  chain  is  disastrous.   Tf  a  merchant 


slackens  on  his  advertising  his  present  customers  or  his 
prospective  patrons  will  come  to  tlie  conclusion  that  his 
business  is  weak,  while  so  long  as  he  hammers  away 
enthusiastically  at  a  publicity  campaign  he  gives  the 
impression  that  business  is  booming  with  him,  and  fixes 
himself  in  tine  eyes  of  the  trade  as  a  man  of  push,  enter- 
prise and  progress. 

Make  the  good  times  yourself.  Restore  confidence  by 
being  confident.  The  best  method  is  by  bright,  cheerful 
advertising.  Don't  go  around  with  a  long  face,  wit'h 
"blue"  stories  of  "up  against  it,"  "down  and  out," 
etc.,  or  people  will  be  afraid  to  do  business  with  you.  If 
every  jobber  and  manufacturer  were  to  begin  an  adver- 
tising campaign  in  January  and  announce  that  the  de- 
pression had  passed,  we  venture  to  predict  that  in  a 
short  time  an  atmosphere  of  cheerfulness  and  confidence 
would  be  restored  to  the  most  gloomy  in  the  land.  No 
man  is  more  constantly  unhappy,  or  succeeds  in  making 
others  so,  than  the  pessimist.  He  is  out  of  harmony  with 
things.   He  loses  the  true  dignity  of  life. 

If  every  business  would  go  to  work  wit'h  a  will  to  con- 
vince its  customers  that  there  is  no  real  cause  for  suspen- 
sion of  business,  confidence  would  be  restored  almost  im- 
mediately. ( 


REMEDY  IS  IN  THE  HANDS  OF  THE 
BANKS. 

In  a  general  review  of  the  financial  situation  in  the 
United  States  the  "Southern  Lumberman"  says: 

"One  thing  is  certain,  all  the  money  that  is  not  in  the 
banks  as  reserves  is  in  the  hands  of  individuals  who  are 
hoarding  it  out  of  fear  that  conditions  will  get  worse 
than  they  now  are.  This  is  a  fear  that  certainly  cannot 
be  dissipated  by  the  banks  joining  in  the  hoarding.  Un- 
less something  is  done,  conditions  will  get  worse,  and  in 
our  judgment,  if  present  conditions  are  much  longer 
continued,  the  banks  will  find  very  soon  that  their  re- 
serves, instead  of  being  conserved  or  increased,  will  be- 
gin to  diminish.  Liquidation  has  gone  about  as  far  as  it 
can  go  until  some  measure  of  business  is  resumed,  unless 
the  property  of  the  people  is  to  be  sacrificed  at  prices  so 
low  as  to  draw  money  from  these  hoarders — and  this 
means  practical  bankruptcy  for  thousands  of  concerns. 
Property  that  has  no  value  to  command  credit  has  but  a 
small  value  at  a  sale. 

"The  banks  of  the  country  w^re  very  urgent  in  their 
plea  that  their  patrons  display  patriotism  and  fortitude, 
and  patience  were  manifested  in  a  remarkable  degree. 
All  sorts  of  inconveniences  \Yere  cheerfully  submitted 
to,  and  anytr.iing  the  banks  said  was  accepted  and  lived 
up  to.  It  is  not  too  much  to  say  now.  however,  that  the 
business  people  are  growing  very  restless.  They  want  to 
see  something  of  a  spirit  of  reciprocity  on  the  part  of 
these  banks  that  have  got  the  mone.v.  They  think  the 
situation  in  a  large  measure  is  squarely  up  to  the  banks, 
and  that  it  is  for  them  to  sa.v  whether  or  not  improve- 
ment s/aall  come,  and  when." 

Such  also  is  the  situation  in  Canada. 
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R.  A.  Browu,  late  of  Culgary,  Alta.,  has  secured  tbo  position 
of  city  electrician  at  Nelson,  B.C. 

A  200  horse-povvcv  producev  plant  is  being  installed  by  Goldie 
&  McCulIough,  of  tialt. 

The  Hydro-Electrical  Construction  Company,  of  Toronto,  have 
been  awarded  the  contract  for  the  proposed  plant  of  the  Minne- 
dosa  power  conii)any  at  $80,000. 

Another  stage  in  the  evolution  of  electric  power  in  the  city  of 
(iuelph,  Ont.,  was  recently  completed  when  the  preliminary  line 
of  the  power  route  was  surveyed  through  the  city. 

Negotiations  have  been  opened  up  at  Claresholm,  Alta.,  with  a 
view  to  the  acquisi/tion  by  the  town  of  the  electric  lighting  plant 
owned  'bj  Cook  &  Hermon,  and  a  by-law  to  this  end  will  be  pre- 
pared. 

The  British  Columbia  Railway  Company  have  staked  rights  on 
the  Jordan  river,  Vancouver  Island,  with  the  intention  of  supply- 
ing poTver  for  lighting  and  other  purposes.  It  is  anticipated  that 
at  least  20,000  horse-power  will  be  obtained. 

Lymburner,  Limited,  a  new  electrical  engineering  concern,  have 
been  incorporated  at  Montreal,  Que.,  with  a  capital  of  $75,000. 
They  have  taken  over  the  business  formerly  carried  on  under  the 
style  of  L.  A.  Bouvier.  Amongst  the  incorporators  are  L.  M. 
and  H.  N.  Lymburner,  Joseph  Rivet  and  J.  A.  Boisvert. 

A  jiroposition  was  recently  made  to  the  city  council  of  Lon- 
don, Ont.,  'by  the  Colonial  Engineering  Company,  Limited,  of 
Montreal,  offering  to  install  a  producer  gas  engine  plant  to  gen- 
erate electricity  so  cheaply  that  the  council  would  get  a  reduction 
of  more  than  $40  per  light  per  annum. 

At  Port  Arthur,  Ont.,  the  city  council  are  considering  a  propo- 
sition of  the  Kaministiquia  Power  Company  to  supply  200  horse- 
power electrical  energy  at  $25  per  horse-power  per  year.  A  clause 
was  inserted  which  debarred  the  corporation  from  using  the  power 
for  any  other  purpose  than  the  operation  of  the  street  railway 
but  this  will  be  eliminated  if  the  proposal  is  adopted. 

In  connection  with  the  mammoth  plant  which  is  just  being  in- 
stalled by  the  British  Columbia  Electric  Railway  Company  at 
Jjake  Buntzen  it  is  interesting  to  note  that  nearly  half  a  miillion 
pounds  of  new  machinery  have  been  required  in  the  equipment  of 
the  plant.  Upwards  of  $2,000,000  have  been  expended  on  these 
works  and  further  improvements  are  yet  to  be  made. 

At  a  meeting  held  a  short  time  ago  at  Toronto,  the  Dominion 
Marine  Association  passed  their  unanimous  condemnation  upon  the 
proposal  to  dam  the  St.  Lawrence  river  at  Long  Sault  Rapids. 
The  association  contend  that  the  building  of  dams  at  this  point 
will  completely  block  the  river  and  permit  navigation  only  b}' 
means  of  locks.  It  is  possible  that  an  engineer  will  be  appointed 
to  look  after  marine  interests  in  this  project,  but  in  the  meantime 
the  association  have  duly  recorded  their  disapproval  of  the  whole 
scheme  by  adopting  an  adverse  resolution  to  send  to  the  G-overn- 
ment. 


The  Drummond  Mine  Company,  who  arc  going  to  develop  im- 
portant properties  at  Londonderry,  N.S.,  have  obtained  permis- 
sion to  develop  power  on  the  Nepisguit  river. 

A  rumor  is  current  in  Quebec  City  to  the  effect  that  a  whole- 
sale consolidation  of  local  electric,  gas  and  traction  companies 
is  taking  place  which  will  produce  a  powerful  concern  capitalized 
at  $20,000,000.  It  is  reported  to  be  the  intention  of  the  new  com- 
pany to  at  once  construct  the  Quebec  and  Saguenay  Railway,  and 
possibly  an  additional  track  01  their  own  in  this  city,  along  the 
river  front.  All  arrangements  are  understood  to  have  been  made 
towards  securing  electrical  power  for  the  line  to  Murray  Bay,  and 
other  large  woi-ks  are  to  be  cstaoiished,  one  of  which  is  a  large  car 
building  industry. 

Ross  &  Holgate,  the  well-known  electrical  engineers  of  Mont- 
real, reporting  upon  the  cost  of  the  consitruction  and  operation  of 
a  municipal  lighting  plant  at  Montreal,  say  that  the  city  would 
need  to  rebuild  the  present  incinerator  plant  at  a  cost  of  $102,960. 
To  this  would  be  added  the  cost  of  an  electrical  plant,  at  $182,- 
110,  making  a  total  capital  cost  of  $285,070.  The  operating  cost 
would  be  $65,145,  from  which  would  be  deducted  the  expense  of 
operating  the  present  incinerator,  amounting  to  $13,324,  leaving 
a  balance  of  $51,819.  The  city  would  have  at  its  disposal  330 
horse-power  during  twelve  hours  of  the  day,  which,  valued  at  $30 
per  horse-power,  would  amount  to  q)9,900.  Deducting  this  from  the 
foregoing,  a  balance  of  $41,919  wouid  remain  as  the  cost  of  light- 
ing. This  distributed  over  733  arc  lights  would  give  a  cost  of 
$57.18  per  light.  The  city  now  pays  $60  a  light.  The  engineers 
conclude  that  the  garbage  of  the  city  has  more  than  suflficient  heat 
value  to  generate  all  the  power  required  for  its  lighting. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 

Producersv  and  Shippers  1  _ 

POLES 

and  manufacturers  of 

RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 


YARDS  IN  BRITISH  COLUMBIA 


THE  CANADA  ELECTRIC  CO. 

Are  now  located  in  their  new  premises 

230    Dox*c]n.estex*   Stx'eet   ^W&st,  IVI  o  n  1 1*  e  a.  1, 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  plea.sed  to  quote  prices. 

THE    CANADA    ELECTRIC  CO. 

g.  Manager.  2  :;o  Dorchester  Street  West,        -  Montreal. 


LACASSE   ROSSKAU,    i:iec.  Eng.  Manager 
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The  Calgarv  I'owcr  &  rrausiiiissioii  riiiii|i;iiiv  luuc  nbtuiiuHl 
the  contract  for  siipplvinj;  thoir  i-itv  «ith  ihumt  fur  a  period  of 
five  years. 

Two  electric  pumps  will  be  rotiu'ncil  in  cunuoctioii  with  the  in- 
stallation of  a  water  system  at  Dominion,  N.S.  The  estimated 
cost  of  the  whole  project  is  $26,000. 

A  new  power  station  is  about  to  be  installed  at  Edmonton,  Alta. 
They  will  build  six  miles  of  transmission  line,  and  will  require 
line  material  and  other  eijuipinent.  Particulars  may  be  obtained 
of  K.  K.  Keely.  City  Engineer. 

The  Ottawa  city  council  have  decoded  not  to  submit  the  metro- 
politan power  by-law  to  the  property  owners.  This  development 
follows  an  intimation  from  the  company  that  they  could  not 
accept  a  lower  price  than  $200,000. 

St.  Catharines'  city  council  have  accepted  the  tender  of  the 
Falls  Power  Company  to  light  their  streets  for  the  next  twenty 
years  at  $39.50  per  lamp.  An  oifer  of  $45  was  submitted  by  the 
Hamilton  Cataract  Power  Company,  who  had  hitherto  been  charg- 
ing $72.50. 

The  Granby  Consolidated,  owning  extensive  mines  at  Grand 
Porks,  B.C.,  and  the  greatest  copper  smelting  works  in  Canada, 
re-opened  last  month.  According  to  the  statement  of  J.  P.  Graves, 
the  general  manager,  the  capacity  of  the  smelter  will  be  greatly 
increased  during  the  next  few  months. 

Announcement  was  made  a  short  time  ago  by  Rodolph  Forget 
to  the  •effect  that  a  large  EnglisJi  concern  are  contemplating  the 
expenditure  of  $10,000,000  in  the  development  of  Canadian  elec- 
trical railways.    The  scene  of  tiie  most  important  operations  will 


bo  the  Island  of  Montreal.  Tlie  company  will  assist  in  develop- 
ing the  i)lants  of  the  Montreal  Light,  Heat  &  Power  Company, 
the  Qiiebec  Railway,  Light  &  Power  Company,  and  the  Electric 
Development  Company,  and  electric  railways  will  be  constructed 
in  the  rural  districts  of  Ontario  and  Quebec.  Engineers  have 
already  completed  their  tour  of  inspection. 

An  important  addition  to  the  profession  at  Toronto,  Ont.,  is 
made  by  the  incorporation  of  Lewis  &  Smith,  Limited,  electrical, 
mechanical  and  civil  engineers,  and  contractors.  The  capital  of 
the  new  company  is  $100,000,  and  the  incorporators  include  Har- 
low Lewis,  H.  W.  Wilcox  and  C.  M.  Doolittle,  all  of  Hamilton. 

The  transformers  and  instruments  at  the  Cataract  Power  Com- 
pany's substation  at  Irondale,  Ont.,  were  badly  damaged  by  fire 
last  month,  and  it  is  estimated  that  a  loss  of  $10,000  was  sus- 
tained. It  is  supposed  that  the  blaze  started  from  a  short  cir- 
cuit. The  ear  service  at  Hamilton  was  stopped  for  over  an  hour 
and  several  of  the  big  stores  were  plunged  into  darkness. 

Objections  to  the  winding-up  of  the  Stark  Telephone,  Light  & 
Power  System,  of  Toronto,  are  being  made  by  the  Coupon  Securi- 
ties Company,  who  are  holders  oi  $30,500  worth  of  the  total  issue 
of  the  $400,000  debentures  o-  the  Stark  Company.  An  order  was 
sought  by  the  Coupon  Company,  and  granted  by  Chief  Justice 
Mulock,  K.C.,  appointing  Mr.  B.  R.  C.  Clarkson  receiver  and  man- 
ager, and  allowing  the  raising  of  $5,000  to  keep  the  Power  Com- 
pany running  for  two  or  three  weeks.  It  was  stated  that  the 
monthly  income  of  $4,000  was  sufficient  to  cover  the  running  ex- 
penses tor  that  time.  Affidavits  were  filed  showing  that  the  in- 
terests of  the  Coupon  Company  would  be  imperilled  by  a  forced 
liquidation. 


Position  Wanted 

Electrician  thoroughly  experienced  in  line  and 
central  station  work,  wishing  position  as  chief 
electrician  (central  station).  Strictly  temperate  ; 
technical  education.  Wm.  R.  King,  605  Rubridge 
St..  Peterboro.  Ont. 

Instruments  tor  Sale 

A  lot  of  Weston  and  other  high  grade  instru- 
ments and  photometric  apparatus,  all  new,  will  be 
sold  at  a  bargain.  For  prices,  address  N.  M. 
Currie,  Box  370  St.  Mary  s,  Ont. 

ESTABLISHED  1849.. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Olflcea  Throuzhout  the  Civilized 

World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  City  U.S.  A 

THE  BR.\DSTREET  COMPANY  gathers  infer, 
mation  that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information, 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claimas  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont. ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec, Que. ;  St.  John,  N.B. ;  Toronto.  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.;  Calgary,  Alta. 

THOS.  C  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


Consulting   Electrical  Engineers 


BA.WOFflCE 
OfiUS STORE  fiTTWCS. ^^jSEND  FOR 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


A.M.  Amer.  Inst.  E.E. 


A.M.  Can.  Soc.  C.E 


K.  L.  AITKEN 

Consulting  Engineer 

Electric   Lighting  and    Power  Stations, 
Distribution,  Railways,  Electrolysis,  Water 
Works,    Pumping  Equipments,  Reports, 
Valuations,  Etc. 

Municipal  Work  a  Specialty 

Telephones:  Main  1482 — North  3119 — North  1933 
1003  Traders  Bank  Building    -    TORONTO,  CAN. 

EDWARD  B.  Merrill 

B.A.,  B.  A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 

TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 


Charles  Brandeis,  C.  E. 

A.  M.  CAN  SOC.  C.  E. 
MEM.  AMER.  ELECTRO-CHEMICAL  SOC. 

Etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants.  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadi.m  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers. 

HYDRO-ELECTRIC  ENGINEER 

lioonis    t004-6    Trodera  Bunk  B  dg. 

Telephone  Main  7396  TUBO  V2  O 


Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  andaa  St.John  Sts., Montreal 

Plans,  Specification?,  Supetvision, 

Tests,  Reports,  Artutrations. 

P.  E.  MARCHAND  &  CO. 

Kfectrical  Contractors 

Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTINC 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 
Confederation  Life  Building.  TORONTO 

Cecil  B.  Smith     J.  G.  G.  Kerry     \\  ,  G.  CHArE 

GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway. 

NEW  YORK 


Union  Trust  Bldg  . 

CINCTNNATI,  O. 
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The  Federal  Electric  Construction  Co. 


LI  M  I  TED 


Electrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground  Conduits 
and   Transmission  Lines. 


Branch  Store  : 


Room  306  Stair  Building,  123  Bay  St.,  TnoniLlTn 
39  Colborne  St.,  Brantford  Phone  Main  4.-1.,.  '  UliUli  I  U 

V  A  rMr^  Om^/^I^J  ELECTRICAL 

WI^O  1  UIM  INSTRUMENT  CO. 

MAIN  OFFICE  AND  WORKS.  WAVERLY  PARK,  NEWARK.  N.J. 

The 

Weston  Standaid  Portable  Direct-Feading 
VOLTMETERS 

AND 

Wattmeters 

FOR 

Alternating  and  Direc  -Current  Circuits 

Write  tor  Circular  and  Price  List. 

LONDON  BRANCH— Audrey  House,  Ely  Place,  Holborn. 
PARIS,  FRANCE— E.  H.  Cadiot,  12  Rue  St.  Georges. 
BERLIN — European  Weston   Electrical  Instrument   Co.,  Ritter- 
strasse  No.  88. 
NEW  YORK  OFFICe    74  CORTLANDT  STREET 


Weston  Standard  Portable  Direct 
Reading-  Wattmeter.  Model  16. 


ONEIDA  GALVANIZED  CHAIN 


FOR 
SUSPENDING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited    -    Niagara  Falls,  Ontario 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  infc-malion  on  application. 

NORTHERN  ALUMINUM  CO. 

PITTSBURGH.  PA. 

TELEPHONES 


We  minuf  icture  TELEPHONES  for  all  kinds  of  aei  vice. 
Cintral,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPUOSE 

aa  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


Electric  Repair  and 
Contracting  Company 

The  oldest  and  best  equipped  firm 
In  Canada. 


CONTRACTING  ELECTRICAL  ENGINEERS 


ELECTRICAL  REPAIRS 


99  and  101  West  Lazauchetlere  Street 

MONTKEAL 

Beii  Tek/ihone  Main  2177 


vlGiorla 

Dry 

Bauery 

HIGHEST 

AMPERAGE 
LONGEST 

LIFE 

A  trial  will 

convince  you. 

THE  CANADA  BATTERY  CO. 
Berlin,  Ont. 


NO.  6  ::r^'' 

V,  ^    .  vol"** 

'^mperagc  n"" 
*-onp  Life 


$65 


GOES  LIKE  SIXTY 

SELLS  LIKE  SIXTY^ 
SELLS  FOR 

GILSON 

IGASOLENE 

:ngine 

'umping.  Cream 
arators,  Churns,  Wash  Ma- 
nes, etc.  FSEE  TBUl 
Asklor  catalog  all  sizes 
GILSON  MFG.  CO.  Ltd.  u5v  vs.  GUELPH,  ONT. 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  -  CANADA 

Write  IIS  for  your  requirements  in  MICA 

PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATEN!  LITIGATION 

SEND  FOR  HAND  BOOK 


ATENTS 


PHONE 
MAIN 
2582 

RIDOUT  8c  MAYBEE 

103  Bay  Street 
TORONTO,      ...  CANADA 
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Westing'house  Machine-Tool  Motors 


Every  machine- Tool  has  characteristics  which 
must  be  considered  in  selecting  the  motor  to 
operate  it.  Name  your  tool  and  we  will  name 
the  Westinghouse  Type  of  Motor  particularly 
adapted  to  its  operation. 


Canadian  Wcstinghotisc  Company^  Limited 

l.KNKKAl.  Oi  l  ICE  AND  WORKS  :   HAMILTON,  ONT. 

Kor   particulars   address  nearest  Otfice : 


TraJers  Bank  Bldg.. 
TOKONTO. 

43g  Pender  St., 
VANCOLVER. 


HAMILTON. 

Q22-92':  Union  Hank  IV.dg:., 
WINNIPEG. 


Sovereign  Bank  of  Canada 
Bldg.,  MONTREAL. 

134  Ciranville  Street, 
HALIFAX. 


INDUCTION  MOTORS  FOR  IMMEDIATE  DELIVERY 

ALL  3-PHASE,  133  CYCLES,  550  VOLTS,  CONSTANT  SPEED 


2 

-33 

Horse  Powex> 

2- 

10 

Horse  Power 

1- 

-20 

ti  66 

X- 

-5 

66  66 

2 

-15 

66  66 

1- 

3 

£k  66 

Complete  with  Starting  Boxes,  and  all  in  good  order.    Will  be  sold  cheap  to  clear. 
Full  Particulars  and  Prices  on  request 

THE  JENGKES  MACHINE  CO.,  LIMITED  -  -  SHERBROOKE,  QUE. 


General  Electric  Co.  of  Sweden 


Matnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bldg.,  TORONTO 
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The  Brilliant  Lamp 

Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  18  years'  ex- 
perience as  the  only  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 

lamp    if   we    wanted    to.  OUR 

KNOW    HOW    includes  many 

wrinkles  of  our  own — that  means 
a  good  lamp. 

ONTARIO  LANTERN  &  LAMP 
CO.,  Limited 

HAMILTON      ^  CANADA 


THE  McEWEN  «!a;«TJ5i??c 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 
Write  For  LaLtcst  Bullotin  and  Prices, 


Waterous   EngiiYe    Works  Co 

BRANTFORD,  CANADA 
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MIDLAND  MLECTRIC  CO. 

119-121  D'Youville  Square,  MONTREAL 

•  LINOLITE"  AND  ALL  KINDS  OF  

GiANTLiTE  HigK  ClocSs  LaiTips 

"WYTELITE" 

•WEELITE"    Fans:  ^-gtr  Speci«.lty 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE  IN  CANADA 


61  St.  Sulpice  Street 


"YOUR  ELEGTRIGflL  SUPPLY" 
—HOUSE  


IVIONTRE/VL 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

.  SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD. 


The 


Electtical  Construction  Co., 

of  London,  Limited 

32-40  Dundas  Street,  London,  Can. — Phone  1 103. 

Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maiie. 


ESTIMIinSCHfERFllLiy  GIVEN 


Descriptive  matter  furnished 
on  application 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Larffest  Electrical  Repair  Shop  in  Canada 


FRED.  THOMSON  6^  O. 

LONG   DISTANCE   PHONE  MAIN  3149 


770-772-774  CR.AIG  STREET, 


MONTREAL 
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"SUPERIOR"  Alternating 
Current   Induction  Motors 

Single     PKa.se,     Mvilli  Phoi.so 
Cortsta-rvt  Speed,  V&rlable  Spea 

Alternators  for  Power  and  Light 

"SUPERIOR"  Direct  Cviirent 
Machines  to  Suit  Corvdltions 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  King  St.  West,  Toronto 


MOULDED  MICA  WEATHERPROOF  SOCKETS 

The  most  durable  Socket  made 

standardized  for  Decorative  Work,  Breweries,  Laundries,  Cellars  and  other 

damp  and  exposed  locations. 


Cat.  No.  686o  Cat.  Mo   6803  Cat.  No. 6863 

Regularly  furnished  with  6  inch  code  standard  rubber  covered  braided  leads. 

Sample  and  Quotations  upon  Request. 

Canacdian  GenersLl  Electric  Compatnyt  Limited 

Head  Office:  Toronto,  Ont. 

District  Offices:    Montreal        Halifax        Ottawa       Winnipeg        Vancouver  Hossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 

Everything  Fully  Guaranteed 


Abo  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 
4-5  Winthrop  Street 

BOSTON       -  MASS. 


K.  N.  Phillips,  Presidenl.  Geo.  H.  Olnev  21  d.  .^ecieiary  I  reb-urtr. 

Eugene  F.  Phillips 
Electrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 
Chicago  Office  :  135  Adams  Street. 


SHAWMUT'^ 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating^  Enclosed  Fuses 


30,   60,  100  Ampere 
250  Volts 


^-  -*ri       Single  Pole      Double  Pole 

■  '  ^1 

\  Triple  Pole 

Main  Line  Porcelains 


BRANCH  PORCELAINS 
OF  ALL  KINDS 


See  Our  Catalogue  No.  too 


CHASE-SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 
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BENJAMIN 
WIRELESS  CLUSTERS 

National  Code  Standard 
With  **Turn-Dovvn  Feature" 
Three  Degrees  of  Illumination 


Centre  Light  Only 
Side  Lights  Only 
Centre  and  Side  Lights 

Write  For  Our  New  Catalog  C- 1  7 


BENJAMIN  ELECTRIC  MFG.  CO. 

64  York  Street  ^  TORONTO 


TYPE  K 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLE  COMPANY,  -  ■  -  MONTREAL 
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**DiaLmond  H 

SWITCHES  .^^srSS  APPLIANCES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


Galvanized 
Steel 

Wall 

Cases 

Automatic 
Plush 
Receptacles 
and  Plugs 

o  o 


MANUFACTURED  BY 

THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

^A^tnts"  C.  W.  Bongard  Co.,  Limited     eo  Wellington  st.  west.    Toronto,  Can. 


C  A  X  A  I)  1  A  X    K  1.  K  CTUIC  \  L    N  E  W  R 


START  RIGHT! 

SEE  THAT  IT'S 

HUBBELL" 


THERE'S  EVERY  REASON 


THINK  IT  OVER! 

WKITE   US  FOR 

  INFOKMATION  AND   

PRICES 

R.  E.  T.  PRINGLE  CO.,  Limited 

Montreal,  Que.  Winnipeg,  Man. 
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TRADL  MARK 

R.eg.  U.  S.  PeiLtent  Office 


i 


THE  STANDARD 
FOR 
RUBBER 
INSULATION 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


The  above  cut  rcfiresents  the  new  DeaLn  Condensing  apparalub  bui.l  to  meet  tlie  demand  for  increased 
efficiency  caused  by  the  introduction  of  the  Steam  Turbine.    For  catalogue  and  otiier  information  apply 

The  JOHN  McDOUGAL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

BUILDERS    FOR    CANADA  Head  Ol  l  lCii  AM)  WoRKs  :  MO NTKE AL 

niSTRlCT  .    M0NTIU:AI,,  H^  SovcTL-it;ii  HanU  liuildlngr  VVINNI PEG.  2.?' Notre  Dame  Avenue  :        NEI.SON.  [osoplilnc  Street: 

OrinCES    •    TOKON  1"0,  8io  I'raJers'  Hank  liuilJliit;  ;  VANCOUVER.  416  Seymour  Street  ;  NEW  C.I.ASf.OW.  N  S.    1  eU  ph,-ne  HviIUuik 
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MOONUGHT  SCHEDULE  FOR  FEBRUARY. 


Date. 

I.iS»>t. 

Date. 

Sxtiuguish. 

No.  of 
Hours. 

Feb.  1 

5 

40 

Feb.  2 

20 

12  40 

•> 

5 

40 

3 

20 

12  40 

3 

5 

40 

4 

20 

I  2  40 

4 

5 

50 

5 

6 

20 

12  30 

5 

5 

6 

6 

20 

12  30 

6 

5 

7 

6 

20 

12  30 

7 

>  0 

1 0 

Q 

6 

20 

0  1 

8 

1  1 

20 

9 

6 

20 

7  00 

lO 

20 

10 

6 

20 

6  00 

1 1 

20 

1 1 

6 

20 

5 

12 

1 0 

1 2 

6 

1 0 

4  00 

'3 

3 

10 

'3 

6 

10 

3 

"4 

4 

IN  0 

00 

'4 

6 

1 0 

2  ]  0 

•5 

Llg  lit 

'5 

No  Light 
ti  (i 

i6 

16 

'7 

'7 

( t 

t( 

lb 

/I 
0 

00 

10 

8 

30 

2  30 

'9 

6 

00 

'9 

9 

30 

3  3'=> 

20 

6 

10 

20 

10 

30 

^  20 

21 

6 

10 

2 1 

1 1 

30 

20 

22 

6 

10 

23 

0 

30 

6  20 

23 

6 

24 

30 

7  20 

24 

6 

10 

25 

2 

40 

8  30 

2.S 

6 

10 

26 

3 

50 

9  40 

26 

6 

10 

27 

4 

5° 

10  40 

27 

6 

20 

28 

5 

.SO 

I  I  'io 

28 

6 

20 

29 

5 

50 

II  30 

29 

6 

20 

Mar.  I 

5 

50 

II  30 

Total 

203  30 

MOONLIGHT  SCHEDULE  FOR  MARCH. 


Light. 

Date. 

Extinguish. 

No  of 
Hours 

Mar.  I 

6 

20 

Mar.  2 

5 

40 

I  I  20 

2 

6 

20 

3 

5 

40 

I  1  20 

3 

5 

20 

4 

5 

40 

I  I  20 

4 

0 

5 

•S 

40 

I  I  20 

5 

6 

20 

t> 

5 

40 

I  1  20 

^ 

6 

20 

7 

5 

40 

1 1  20 

7 

10 

00 

0 

5 

40 

7  40 

8 

1 1 

10 

9 

5 

40 

6  30 

1 0 

0 

lO 

lo 

5 

30 

5  20 

I  1 

I 

00 

1 1 

5 

30 

4  30 

12 

50 

12 

.S 

30 

3  40 

'3 

2 

30 

'3 

5 

30 

3  00 

'4 

3 

15 

'4 

5 

30 

2  5 

'5 

No  Light 

'.S 

No  Light 

ID 

i  ( 

1  D 

'7 

1  I 

'7 

(  1 

i  i 

t  Q 
1  0 

19 

6 

40 

19 

9 

20 

2  40 

20 

6 

40 

20 

10 

20 

3  40 

2  I 

6 

40 

2  I 

1 1 

30 

4  50 

22 

6 

40 

23 

0 

40 

6  00 

23 

6 

40 

24 

I 

40 

7  00 

24 

6 

40 

25 

2 

50 

8  10 

25 

6 

50 

2D 

3  .so 

9  00 

26 

6 

SO 

27 

4 

40 

9  50 

6 

50 

28 

5 

to 

28 

6 

5' 

29 

.S 

10 

10  20 

29 

6 

50 

30 

5 

00 

10  10 

30 

6 

50 

31 

5 

00 

to  10 

3' 

6 

50 

Apr.  I 

5 

00 

10  10 

Total 

203  iS 

SPECIAL 

"ALAMO* 

Gas   or    Gasolene  Engines  for 
electric  Lighting 

.Made  in  sizes  from  5  to  5J  H.  P.     Designed  specially 
for  running  Dynimos  and  can  be  operated  on  Natural 
Gas,  .A.rtificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.   S.  COOPER 

128  Adel.\ide  St.  E.  -  Toronto,  Ont. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE 

BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.    -   TORONTO,  ONT. 

Phone  M  1729. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the   facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


m  mm\  mw  of  ganidii 


"CALVADUCT"ahd"l0R|CATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 


CANADIAN    ELECTRICAL  NEWS 


7 


"SUNBEAM  " 

TUNGSTEN 
TANTALUM 

CARBON  FILAMENT 

LAMPS 

The  Best  in  the  World 

Write  for  Prices 

Manufactured  by 

Sunbeam  Incandescent  Lamp  Co. 
of  Canada,  Limited 

Main  Office:  Northwestern  Office  and  Warehouse:  Fa.ctory  : 

Toronto  Notre  Dame  St,  Winnipeg'         St.  Catharines 
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Electrical  Svipplies  and  Apparatxjis 

STREET  RAILWAY  SUPPLIES 

Telephones         Arvnunciators         Batteries  Ideal  Trolley  Wheels 

J.  A.  DAWSON  (Si  CO. 

WINNIPEG:  524-526  Smith  Street        MONTREAL:  148  McGill  Street 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  FormoLn 

248  eiLnd  250  Craig  Street  W. 

Montreal,  Que. 


Belliss  Sc  Morcom  Limited,  Engineers 


Established  over  50  years. 
Telegrams:  "Belliss,"  Birmingham. 
Codes:  A. B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicity;  Streng-th  ;  Experience. 
Low  Cost  ;  Reliability ;  Minimum  Maintenance  ;  Compactness ;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada:  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  BJILDINC,  MONTREAL,  CAN. 

Telegraphic  Address  :  "Larco'   Montreal.  Codes  ;  A.B.C.  5th  Edition  &  Western  Union. 


Represestcjg  our  Two-Cra.nk  Compolnd  Type  Engi.>ie. 
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PUBLISHED    O^J    THE    TENTH    OF    EVERY    MONTH  BY 

HUGH  c.  Maclean,  limited, 

TORONTO,  CANADA. 

HEAD  OFFICE      -      Confederation  Life  Builditg,  TORONTO 

Telephone  Main  2362 
MONTREAL     -      Telephone  Main  2299.    B34  Board  of  Trade 
D.  BURNSIDE,  Representative 

WINNIPl'.G  Telephone  224.    330  Smith  St. 

ROLAND  F.  HILL,  Representative 
VANCOUVER     -      -     -      Telephone  224S.     615  Hastings  St. 
GEO.  A.  GALL,  Representative 


ADFERTISK3IENTS. 

Advertising  rates  sent  promptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 

SUBSCRlfTlONS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payalile  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
"Union,  .|2.00  per  annum.  Subscriptions  are  payable  in  advance. 
The  paper  will  l)e  discontinued  at  e.\piration  of  term  paid  for  if  so 
stipulated  by  the  subscriber,  but  where  no  such  understanding 
exists,  will  be  continued  until  instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

EDITOR'S  ANNOONCEyiEST. 

Correspondence  is  invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 

The  "Canadian  Electrical  News"  is  the  offlcial  paper  of  the 
Canadian  Electrical  Association. 

With  the  increasing  cost  of  coal, 
and  the  probability  that  it  will 
always  tend  to  creep  higher  and 
higher,  every  water  power  becomes  more  and  more  valu- 
able. In  view  of  this  efforts  are  constantly  being  made 
to  improve  the  methods  of  transmission,  so  that  not  only 
may  the  commercially  possible  range  of  a  given  power 
be  extended,  but  also  that  improved  service  may  if  pos- 
sible be  given  to  the  district  already  supplied.  The  main 
method  of  accomiilishiug  this  is  by  raising  the  voltage, 
but  as  the  limit  seems  to  have  been  reached  with  the 
present  design  of  insulator,  it  would  appear  as  if  we 
could  not  get  beyond  the  present  maximum  potentials 
of  60,000  to  70,000  volts  unless  a  radically  different  de- 
sign be  introduced. 

That  this  is  entii'ely  likely  to  be  the  case  is  evident  by 
the  way  in  which  the  suspension  or  link  form  of  insu- 
lator is  being  offered  as  a  satisfactory  device  for  the 
higher  potentials  and  licavicr  mechanical  strains  inci- 
dent to  the  largest  and  longest  transmissions  lately  pro- 
posed. This  form  has  been  offered,  not  because  the  or- 
dinary style  could  not  he  built  of  any  electrical  and 
mechanical  strength  desired,  but  l)ecause  the  strains  pro- 
duced by  tlie  largest  such  insulators  were  too  great  to 
withstood  by  any  but  cxlfciucly  costly  and  cunilxT- 
some  construction  of  pin,  crossariii,  and  tower.    In  other 


A  Now  Typo  of 
InsulcLtor. 


words,  it  is  really  not  the  insulator  itself,  but  its  sup- 
perts,  which  have  called  the  halt.  The  new  form,  being 
designed  to  swing  freely  from  a  top  support,  instead  of 
being  held  rigidly  from  an  immovable  base,  obviously 
gets  rid  of  all  twisting  strains,  besides  which  any  un- 
usual stress  distributes  it.self  very  much  more  easily  than 
if  the  insulator  were  not  free  to  move.  In  this  way  sud- 
den shocks  and  strains  are  avoided,  which  will  undoub- 
tedly tend  to  increase  the  life  of  the  tower,  as  well  as 
the  insulators. 

The  performance  of  the  new  design  will  be  watched 
with  great  interest,  because  if  it  turns  out  as  satisfac- 
torily as  expected  it  will  undoubtedly  revolutionize  heavy 
line  construction.  Two  or  three  large  installations  in 
the  States  are  already  being  equipped  with  it,  and  in 
fact  its  possibilities  appear  to  be  such  that  it  is  already 
being  seriously  considered,  so  we  understand,  for  use  on 
the  proposed  transmission  lines  of  the  Ilydro-Electric 
Commission,  the  potential  to  be  something  over  100,000 
volts. 

In  addition  to  being  a  design  which  is  apparently  go- 
ing to  make  a  very  material  change  in  ordinary  line 
construction,  tlie  new  insulator  is  probably  destined  to 
play  quite  an  iinpnrtant  part  in  the  matter  of  guying. 
As  is  well  known,  it  has  heretofore  been  an  exceedingly 
difficult  matter  to  make  a  strain  insulator  which  was 
good  both  mechanically  and  electrically,  surface  leakage 
in  wet  weather  being  the  main  difficulty.  The  link  or 
suspension  type,  however,  lends  itself  very  readily  to 
the  modifications  required  to  make  a  strain  insulator,  the 
design  being  so  good  that  it  will  not  unlikely  supers-^de 
most  of  the  present  forms. 


Acodenfs  ^nd  tho-r  accident  Were  to  occur  to- 

Attend&nt  Respon-      morrow  on  one  of  your  lines,  would 
sibinty.  materials    employed    and  the 

way  they  were  erected  and  maintained  ])ear  the  close 
scrutinty  of  the  plaintiff's  solicitor  and  the  expert  ad- 
vice with  which  he  would  arm  himself  ?  Are  your  cir- 
cuits all  in  good  repair,  free  from  broken  patches  in  the 
invsulation.  from  guys  that  can  ])e  reached  from  the 
ground,  from  primary  and  secondary  so  secured,  or 
rather  unsecured,  that  almost  any  slight  distur])anee  will 
l)ring  them  together?  Have  you  taken  counsel  with  your 
mutual  friends.  Ihe  telegrai)h  and  telephone  companies, 
and  seen  that  none  of  their  e(|ui[)ment  is  in  danger  of 
toucliing  yours?  In  other  words,  have  you  carefully  and 
systematically  gon(>  over  your  st reef  wiring,  foot  by  foot, 
to  see  that  it  is  in  proper  shape,  and  that  it  in  all  ways 
conforms  to  the  methods  and  practices  that  are  consid- 
ered, by  general  usage,  to  be  saf(>  and  substantial?  If 
you  have  not,  and  we  are  very  much  afraid  tliat  Iht^  ma- 
.iorily  of  the  answers  would  be  no,  we  cannot  urge  upon 
you  too  strongly  that  you  do  so  at  once,  FurtlKM-,  if  you 
are  not  entii-ely  satisfied  with  your  own  ability  to  do  the 
work,  why  imt  get  a  consulting  engineer  to  tielp  von.  His 
trained  eye  will  douhlless  discover  many  jxiinls  tliat 
might  escape  you.  and  I  lie  advice  that  he  will  give  you 
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will  without  doubt  be  one  of  the  In^st  investments  j^ou 
ever  made. 

For  instanee,  did  it  ever  strike  you  that  tht">se  ]irini- 
aries  were  only  IS  or  20  iuelies  apart,  in  si^ite  of  beinfr 
next  the  pole,  and  thus  being  wires  throufrli  whieh  a  line- 
man would  onee  in  a  wliile  have  to  go?  "Wheiv  would  you 
stand  in  a  eourt  after  that  had  been  proved.  Did  .you 
ever  i-efleet  that  the  use  of  No.  10  wire  for  series  arc  cir- 
euits,  with  spans  of  170  to  180  feet  to  boot,  would  leave 
you  without  a  leg  to  stand  on  were  it  proved  that  that  was 
the  wire  whieh  broke  niul  caused  the  aecident  Did  it 
ever  oeeur  to  you  that  some  day  you  might  bitterly  re- 
gret tlie  absence  of  that  secondary  ground  wire  whieh 
you  were  alwa\"s  going  to  install— but  didn't?  Why  not 
get  after  these  mattei-s  a't  once,  and  see  that  your  out- 
side equipment  is  beyond  reproach?  There  are  various 
standards  to  guide  you  on  all  points,  such  as  the  Under- 
writers' Code,  the  Institute  Staiidard.s.  and  common  or 
trade  practice.  The  ability  to  claim  and  prove  that  you 
are  in  all  respects  up  to  what  is  considered  good  prac- 
tice, even  thougli  it  now  cost  a  few  hundred  dollars  to 
put  you  in  that  pcxsition,  may  later  on  save  you  from  a 
damage  suit  for  as  many  thousands.  Delay  is  about  as 
dangerous  in  this  matter  as  it  can  be  in  anything,  and 
so  we  cannot  too  strongly  urge  that  you  take  the  matter 
up  at  once,  going  without  hesitation  to  a  consulting 
engineer  if  you  have  any  doubt  whatever  as  to  the  fit- 
ness of  your  own  srtaff.  It  is  no  reflection  on  you  or  your 
assistants  to  do  so,  as  such  work  really  requires  a  spe- 
cialist, and  there  is  not  the  slightest  doubt  but  that  you 
will  ha\ie  every  reason  to  congratulate  yourself  on  the 
results  of  yoiir  investment. 


At  the  present  moment  there  is 

Develop  Your  Small        ^^■^^.]^   ^  ygj.y  ^.J^Jg  disCUSSion  going 
Motor  Business 

on  in  Ontario,  particularly  through 
the  Toronto-Niagara  district,  regarding  cheap  power  and 
its  desirability,  that  there  appears  to  be  more  or  less 
danger  of  our  losing  sight  of  w'hat  are  really  the  most 
valuable  attributes  of  electric  power,  namely,  its  great 
convenience  and  reliability.  Of  course,  cheap  power, 
speaking  generally  and  without  reference  to  other  sur- 
rounding conditions,  is  always  desirable,  particularly  to 
the  larger  consumer,  but  still  is  it  not  possible  to  over- 
rate the  value  of  cheapness  at  the  expense  of  other  fea- 
tures which  at  least  are  really  equally  valuable,  and  thus 
present  the  electric  motor  in  a  much  le.ss  favorable  light 
than  that  which  rightfully  belongs  to  it?  As  an  instance, 
witness  the  figures  whieh  just  now  are  being  quoted  as 
the  results  obtainable  from  internal  combustion  engines, 
all  points  relating  to  convenience,  safety,  etc.,  being  made 
subser\^ient  to  the  one  feature  of  cheapness.  This  is  an 
error  to  which  we  are  all  more  or  less  prone,  and  one 
which  undoubtedly  proves  a  hindrance  to  a  great  many 
operating  companies  when  making  a  campaign  for  small 
motor  business,  unless  care  be  taken  to  put  the  matter 
in  its  true  light. 

There  is  without  question  a  very  large  small  motor 
business  still  undeveloped  among  small  manufacturers, 


repair  shops,  etc.,  which  output  can  doubtless  largely  be 
secured  by  laying  before  prospective  purchasers  the  pro- 
position that,  while  they  all  desire  cheap  power,  they 
need  even  more  that  reliability,  simplicity,  and  conven- 
ience which  can  be  furnished  to  the  highest  degree  by 
notliing  but  the  electric  motor.    In  the  first  place,  this 
form  of  motive  power  allows  the  location  of  small  fac- 
tories witliout  regard  for  the  presence  or  absence  of  a 
more  or  less  cumbersome  steam  engine,  or  a  heavy  and 
inaccessible  line  of  shafting,  thus  your  workshop  may 
lie  placed  in  a  clean  airy  room,  instead  of  having  to  go 
into  some  dark  and  disagreeable  den  becaiTse  there  only 
can  the  necessary  power  be  found.    Then  again,  a  suit- 
able room  chosen,  there  is  nothing  to  prevent  the  equip- 
ment being  located  to  the  best  advantage  if  electric  drive 
be  used,  because  if  direct  connected  the  various  ma- 
chines can  go  anywhere  desired,  or  if  grouped,  the  neces- 
sary shafting  and  belting  is  comparatively  light  and  un- 
obtrusive.   Then  again,  supposing  you  need  to  alter  or 
enlarge  your  equipment,  and  who  does  not  hope  to  have 
to  do  that  some  day,  the  ease  and  facility  with  which 
the  changes  can  be  made  in  an  electrically  driven  shop, 
as  compared  with  one  dependent  on  a  line  of  heavy  shaft- 
ing, are  self-evident.    Then  when  it  comes  to  a  qu'estion 
of  cleanliness,  to  the  ease  with  which  power  can  be  ob- 
tained at  any  instant  of  the  twenty-four  hours,  and  to 
reliability,  the  electric  motor  supplied  from  a  modern 
central  station  is  simply  beyond  comparison.  Besides, 
all  these  points  there  is  the  question  of  safety,  both  to 
life  and  to  property,  regarding  which  practically  noth- 
ing need  be  said.    Then,  referring  again  to  the  question 
of  cost,  while  it  is  perfectly  true  that  in  certain  cases 
steam  or  gas  power  will  be  the  cheapest,  still  for  the 
■average  small  user  it  will  generally  be  found  that  the 
electric  is  even  on  this  point  the  most  advantageous,  be- 
cause the  introduction  of  other  types  of  motive  power 
very  frequently  demands  more  attendance  than  is  neces- 
sary w^ith  the  electric  motor.    Central  stations  undoubt- 
edly have  the  best  proposition  which  can  be  offered  the 
small  consumer  of  power,  and  a  campaign  amongst  pros- 
pestive  users,  setting  forth  the  superior  cleanliness,  con- 
venience, and  safety  of  the  electric  motors  as  compared 
with  any  other  source  of  power,  all  of  which  advantages 
are  availal)le  at  a  moderate  cost,  will  surely  produce  very 
satisfactory  results. 

POWER  FOR   PORT  ARTHUR. 

The  council  of  Port  Arthur  have  recently  completed 
arrangements  with  the  Kaministiquia  Power  Company 
for  the  supply  of  700  horse-power  to  be  used  for  light- 
ing and  the  operation  of  their  street  car  system.  Their 
increased  requirements  for  power  and  the  failure  of 
water  .supply  from  their  storage  resources  in  connection 
with  their  power  plant  have  made  it  necessary  for  them 
to  obtain  outside  power.  The  Kaministiquia  Power  Com- 
pany have  been  for  some  time  past  supplying  power  to 
the  town  of  Fort  William,  the  Canadian  Pacific  Railway, 
the  Ogilvie  flour  mills,  the  Canada  Iron  Foundry  Com- 
pany and  others. 


The  Windsor^  Essex  and  Lake  Shore  Railroad 


The  first  single-phase  electi'ic  railway  to  be  built  and 
operated  in  Canada  is  the  WindsorjEssex  &  Lake  Shore 
Rapid  Railway,  which  ran  its  first  car  in  September  of 
last  year.  This  road  is  of  particular  interest  to  electric 
railway  engineers  and  operators  on  account  of  the  use  of 
3-wire  single-phase  generators  for  supplying  current  to 
both  a  6,600-volt  trolley  circuit  and  a  1-wire  12,300-volt 
transmission  line.  The  extreme  simplicity  of  this  method 
of  current  distribution  for  an  electric  railway  will  be 


Catenary  Trolley  Construction  at  Curve  in  City  Street. 


recognized  on  reading  tlie  detailed  description  included 
in  this  article. 

The  northern  terminus  of  tlie  road  is  Windsor,  Out., 
across  the  river  from  Detroit.  In  A¥indsor  a  terminal 
station  and  office  building  close  to  the  Detroit  river  ferry 
slips  lias  been  procured,  so  that  close  connection  may 
easily  be  made  by  passengers  transferring  between  the 
electric  ears  and  tlie  ferries  to  and  from  Detroit,  which 
cross  the  river  in  less  than  10  minuie's  time.  Through 
the  city  of  Wind.sor  the  electric  roiid  Inis  a,  street  fran- 
chise permitting  it  to  operate  its  cars  with  the  overhead 
trolley  carrying  current  at  6,600  volts  pressure.  From 
Windsor  the  line  takes  a  southeasterly  direction,  serving 
the  following  named  towns,  distant  from  Windsor  the 
stated  mileages:  Pelton,  8;  Maidstone,  12;  Essex,  36; 

•Adapted  from  the  "  Electric  Railway  Review  " 


North  Ridge,  20 ;  Cottan,  21 ;  Kingsville,  28.  An  exten- 
sion is  now  under  con.struction  in  Leamington,  eight 
miles  east  of  Kingsville.  An  extension  from  Leamington 
still  farther  east  at  Wheatley  is  proposed. 

Between  Windsor  and  Essex  the  electric  road  paral- 
lels a  branch  line  of  the  Alichigan  Central  Railroad,  over 


Typical  Trolley  Suspension  Bracket  for 
Long-Radius  Curve. 


which,  however,  but  a  very  limited  i^assenger  service  is 
otfered.  From  Essex  to  Kingsville,  which  is  located  on 
the  north  shore  of  Lake  Erie,  there  is  no  steam  railroad 


Si'C iion-Krilai\   Insi:i.ator  as  Installed  in  Trolley  Circuit. 


competition,  'i'lic  i'uut(>  of  the  new  line  between  Kings- 
ville and  L(>aminglon  parallels  the  north  short  of  Lake 
Erie. 

The  roadbed  is  built  on  the  i)ul)lic  highways  in  the 
towns  well  ballasted  with  broken  stone  and  gravel.  The 
rail  joints  ar(>  elect rically  conneeled  with  No.  000  bonds 
soldered  to  the  ball  of  the  rail  outside  of  towns  and  to 
I  he  web  under  the  fishplates  in  streets.  Cross  bonds  are 
installed  five  to  the  mile.  The  bonds  were  suiijilied  by 
the  Lord  Electric  Coinpanx'.  At  Kssex.  where  the  main 
line  of  the  i\Iichigan  Ceiili'al  i\aili-oad  is  intersected,  a 
complete  interloeking  system  is  being  installed. 


(•  A  N  A  1)  1  A  .N    E  Ij  K  C  T  U  T  C  Ah  NEWS 


OvtmiUi^U)  CONSTKL  OTION. 

An  especially  penuaueut  type  of  overhead  constnK'lit)u 
lias  been  iustalleil  tlinniirliout  tlie  entire  route  between 
the  j>o\ver  station  at  Ivingsville  and  the  ferry  terminal 
in  Windsor.  It  is  iuterestiuir  to  imU'  thai  Ci.tiOU  vuU.s 
pivssure  is  carried  on  the  troHey  in  towns.  The  over- 
bead  construction  was  thei*efore  designed  and  built  with 
especial  care. 

The  working  conductor  is  a  Xo.  000  grooved  copper 
wire.  It  is  supported  by  hangers  spaced  10  feet  apart 
along  a  1-16  inch  steel  strand  single  cable  forming  the 
messenger.  (.)utside  of  towns  tlie  messenger  is  hung 
from  rod-supported  angle  iron  brackets  and  within 
towns  the  eatinary  cable  is  supported  by  spans  of  7-16 
inch  stranded  steel  cable  with  wood  and  porcelain  insu- 
lators. The  overhead  fittings  were  supplied  by  the  West- 
inghouse  Company.  Illustrations  are  presented  showing 
details  of  the  trolley  supports  on  straight  line  and  curve 
construction.  The  line  is  licad  guyed  at  intervals  of 
1.100  feet. 

At  Windsor  a  oDO-volt  trolley  line  of  the  Detroit 
I'nited  Railway  system  is  intersected  and  an  interesting 
piece  of  overhead  construction  was  I'equired  to  prevent 
any  possibility  of  the  electrical  crossing  of  the  two  over- 
head conductors,  one  at  6,600  volts  and  the  other  at  500 


volt  wire  it  will  not  be  able  to  swing  far  enough  to  make 
a.  connection  with  the  high-pressure  trolley.  The  dead 
section  in  the  6,600-volt  trolley  also  requires  that  the 
single-phase  cars  drift  across  this  intersection.  The  con- 
liuuity  of  the  6,600-volt  circuit  on  either  side  of  the  dead 
section  is  made  complete  by  a  jumper  carried  on  high 
tension  line  insulators  and  protected  by  grounded  guard 
wires. 

Thii-ly-foot  wooden  poles  are  used  for  all  construction 


.  fefiOO-l/Q/f  Jumper  orounO  Oeocf  Serf 'On 

 ^ 


Arrangements  of  Circuits  at  Intersection  of  6,6oo  and 
500  Volt  Trolley  Wires. 


excfept  that  in  the  streets  of  Windsor  these  poles  are 
set  in  earth  and  are  reinforced  near  the  surface  of  the 
ground  with  a  4-foot  by  2  by  12-inch  breast  block. 

Where  span  construction  is  used  in  the  streets  of 
Windsor  the  span  wires  are  supported  by  concrete  poles 
.supplied  by  the  Concrete  Pole  Company,  St.  Cathar- 


General  View  of  Kingsville  Power  Station  and  Repair  Shops. 


volts.  A  sketch  is  reproduced  showing  the  details  of  the 
wiring  at  this  cro.ssing.  As  the  500-volt  line  was  in 
operation  before  the  6,600-volt  trolley  was  built,  it  be- 
came neces.sary  for  the  builders  of  the  new  line  to  take 
the  neces.sary  precautions  to  prevent  trouble.  A  com- 
plete separation  of  the  circuits  was  made  by  installing 
about  25  feet  on  either  side  of  the  500-volt  line  inter- 
.sected  a  long  wood  break  trolley  insulator  placed  in  the 
6.600  volt  trolley. 

This  provides  a  dead  section  of  catenary  supported 
trolley  for  a  .safe  distance  on  either  side  of  the  intersect- 
ing 500-volt  trolley,  which  is  crossed  with  an  ordinary 
90  degree  trolley  pan  in.sulated  for  500  volts.  The 
length  of  the  dead  section  in  the  6,600-volt  trolley  is  suf- 
ficient to  a.s.sure  that  should  a  trolley  pole  leave  the  500- 


ines,  Ont.  These  poles  are  of  two  sizes,  designed  for 
1,000  and  3,000  pounds  strain.  Both  types  of  poles  are 
rectangular  in  section.  The  smaller  pole  is  10  inches 
square  at  the  butt  and  6  inches  square  at  the  top,  rein- 
forced with  four  7-8  inch  round  steel  rods  placed  within 
the  foiir  corners.  The  3.000  pound  pole  is  16  inches 
square  at  the  butt,  10  inches  square  at  the  top  and  is 
similarly  reinforced  with  four  1-inch  round  steel  rods. 

The  power  station  building,  located  on  a  bluff  over- 
looking Lake  Erie,  about  a  mile  and  a  half  southeast  of 
Kingsville,  is  a  brick  and  concrete  structure,  and  com- 
prises two  general  sections,  a  boiler  house  and  an  engine 
room. 

The  boiler  house  has  ground  dimensions  of  88  by  49 
feet  and  the  engine  house  106  bv  54  feet.   These  two  see- 
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Foundation  Plan  and  Sectional  Elevation  ok  Power  Station  Showing  General  Arrangement 

oi-  Pii'iNt;  AND  Boilers. 
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tious  have  one  wall  in  oouuuon.  Tlu'  building  lias  a  lim- 
ber truss  roof  eovoroil  with  gravol  L'oniposition  mor  the 
boiler  house  and  metallic  shingles  over  the  tMigino  room. 

Coal  is  brought  to  the  boiler  hduse  ov(U*  a  steam  rail- 
road siding,  and  as  vet  is  unUnnK  il  In  haiul.   The  boiler 


Details  of  Condenser  Piping  in  Power  Station. 

equipment  comprises  four  350  horse-power  Atlas  boilers, 
installed  in  batteries  of  two  boilers  each,  and  hand  fired 
with  coal.  The  building  is  large  enough  to  accommo- 
date two  more  boilers.   The  installation  has  been  so  ar- 


Canadian  Steam  Boiler  Equipment  Company,  Limited, 
Toronto.  The  boiler  auxiliaries  include  two  Cochrane 
feedwater  heaters  of  1,500  horse-power  capacity. 

Steam  at  125  pounds  pressure  is  distributed  through  a 
single  12-inch  header  extending  the  length  of  the  boiler 
house  and  parallel  with  the  fire  wall.  The  engine  con- 
nections pass  through  the  fire  wall  to  the  two  main  units. 
Transmission  Line. 

The  method  of  feeding  the  6,600-volt  trolley  is  of  par- 


Diagram  Showing  Principal  Transmission  and  Car  Circuits. 

ticular  interest,  inasmuch  as  there  is  used  an  auto-trans- 
former substation  requiring  only  a  single  wire  for.  the 
transmission  line.  The  trolley  wire  between  "Windsor 
and  the  Kingsville  power  station  is  divided  into  two  see- 


Standard  3-Compartment  Passenger  Equipment. 


ranged  that  at  a  later  date  natural  ga.s,  which  soon  will 
be  available,  may  be  used  for  firing.  The  exhaust  gases 
from  the  boilers  pass  to  a  stack  7  feet  6  inches  inside 
diameter,  5  by  9  foot  flue  opening  and  120  feet  high. 
This  stack  was  built  by  the  Alphonse  Custodis  Chimney 
Con.struction  Company.  The  boilers  are  provided  with 
"Cyclone"  shaking  and  dumping  grates,  supplied  by  the 


tions.  An  18-mile  section  from  the  power  house  to  Maid- 
stone is  fed  direct  from  the  6,600-volt  bus  of  the  3-wire 
generators  in  the  power  station.  The  section  between 
Maidstone  and  Windsor,  about  12  miles,  is  independent 
of  the  power  house  section  and  is  fed  by  a  transmission 
line  carried  at  the  tops  of  the  poles  along  the  right  of 
way.    This  transmission  line  comprises  a  single  No.  0 
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wire  of  hard-drawn  copper  supported  on  3-piece  40,000- 
volt  insulators  supplied  by  the  Lima  Insulator  Com- 
pany. The  working  pressure  of  the  line  is  13,200  volts. 
This  single  high-tension  wire  feeds  a  300-kilowatt  auto- 
tramsformer,  which,  in  turn,  feeds  the  Windsor  section 
of  the  trolley  wire  supplying  current  at  6,600  volts  pres- 
sure to  the  part  of  the  line  most  distant  from  the  power 
house. 

An  accompanying  sketch  shows  diagrammatically  how 
simple  is  the  transmission  and  feeding  system  of  this 
single-phase  railway.  The  auto-transformer  at  INIaid- 
stone  is  installed  in  a  concrete  building  12  by  12  by  14 
feet  in  dimensions.    The  circuit  breaker  and  switch  for 


wood  on  either  side,  the  wood  having  sections  4  3-4  by 
6  and  1  3-4  by  6  inches,  while  the  steel  plate  is  1-2  by  6 
inches  in  section.  The  intermediate  sills  are  of  wood, 
3  3-4  inches  by  6  inches,  and  the  two  centre  sills  comprise 
1-2  by  6  inch  iron  plate  between  two  pieces  of  wood  2  1-2 
by  6  inches  each. 

The  interior  of  the  ear  is  divided  into  three  compart- 
ments. There  is  a  smoking  compartment  at  either  end 
of  the  ear,  it  being  the  practice  to  use  as  the  smoker 
whichever  compartment  is  forward.  The  interior  of  the 
cars  are  finished  in  oak.  Each  smoking  compartment  has 
four  fixed  double  seats  and  eight  cane-seated  revolving 
chairs.    The  main  compartment  has  four  fixed  double 
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Diagram  of  Car  Wiring,  Showing  Connections  for  Two  Single-Phase  Motors  and  Pl.\tform  Drum  Controllers. 


handling  the  current  fed  through  this  transformer  are 
located  at  the  origin  of  the  transmission  line  in  the 
power  station.  Lighting  protection  and  hand  operated 
disconnecting  switches  complete  the  auto-transformer 
substation  equipment  at  Maidstone. 

The  rolling  stock  equipment  includes  five  new  3-com- 
partment  passenger  ears  equipped  with  motors  and  four 
trailers  and  two  express  cars  which  are  being  rebuilt 
from  trailer  cars  formerly  operated  on  the  New  York 
city  elevated  lines. 

EoLiJNG  Stock. 
The  new  motor  ears  present  an  attractive  exterior,  as 
illustrated  herewith.  These  cars  were  built  by  the  Otta- 
wa Car  Company,  Limited.  They  are  55  feet  long,  18 
feet  6  inches  wide  over  all,  and  the  bodies  are  supported 
by  six  sills.   The  outside  sills  comprise  a  steel  plate  with 


seats  and  eleven  rattan  covered  double  seats  of  the 
"walkover"  type.  The  toilet  compartment  is  jDlaced  at 
one  end  of  the  centre  portion  of  the  car.  The  cars  are 
heated  with  Baker  "Mighty  Midget"  heaters  installed 
in  the  vestibules.  The  various  fittings  of  the  cars  in- 
clude continuous  parcel  racks,  Curtain  Supply  Com- 
pany window  fixtures,  American  trolley  catcher,  West- 
inghouse  spring  operated  pantagraph  trolley  and  cliime 
whistle. 

The  car  bodies  are  inoiiiilcd  on  two  Brill  trucks,  with 
6  foot  6  inch  wheel  base.  The  centre  to  centre  distance 
between  truck  centres  is  31  feet  4  inches.  Eacli  car  is 
equipped  with  two  Westingliouse  No.  132  single-phase 
motors,  rated  at  100  hoi*sc-powcr  each.  The  control 
equipment  includes  an  auto-transformer  supported  from 
beneath  the  car  sills  by  4  by  4  by  3-8  inch  angles.  As 
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the  ears  are  double  eiuleil  two  of  the  type  451  Westiiij?- 
hoiise  ilrum  eontivUers  are  used  to  vary  the  voltage  of 
the  eurrent  fed  through  the  auto  traiisforiner  to  the  mo- 
tors. A  wiring  diagram  is  presented  showing  detail  con- 
neetions  of  the  entire  wiring  on  ime  of  these  ears.  The 
simplicity  of  the  circuits  is  at  oneo  noted.  It  should  be 
remembered  that  the  pantagraph  trolleys  on  these  cars 
collect  current  at  (5,600  volts  jiressure,  which  current  is 
fed  to  the  motors  at  a  maxinnim  pressure  of  240  volts. 
"With  the  auto-transformer  no  resistance  grids  are  re- 
quired, the  various  slips  in  tlie  feeding  of  the  motors 
being  obtained  by  the  drum  controllei's,  which,  on  being 


v;h  .'.  iN  \  K> i      i,K,  Show  iNG  Arra.ngement  oi-  Air  Com- 
pressor Governor,  Brake  Handles  and  Drum 

CO.MTROLLER  FOR  TwO  SiNGLE-PhASE 

Motors. 

revolved,  vary  the  point  in  the  auto-trausformer  coil 
from  which  the  feeding  current  is  taken. 

Each  ear  is  equipped  with  We.stinghouse  S.  M.  E. 
.schedule  air  brakes,  having  the  quick  recharge  and 
graduated  release  features.  The  motor  ears  carry  D-1 
pumps,  operated  by  single-phase  motors.  The  cylinders 
on  the  motor  cars  are  10  inches  in  diameter,  and  those 
on  the  trailer  cars  are  8  inches  in  diameter.  All  cars 
have  automatic  slack  adjusters.  Sterling  hand  brakes 
are  used. 

Service  and  Personnel. 
Inasmuch  as  there  will  be  no  direct  steam  road  compe- 
tition over  a  considerable  portion  of  the  route,  it  is  ex- 


pected that  a  comparatively  large  freight  and  express 
business  can  be  built  up.  The  company  has  a  contract 
with  the  Canadian  Express  Company,  which  maintains 
six  otifices  along  the  line,  and  has  its  own  messenger  on 
the  cai-s  during  two  round  trips  per  day.  All  classes  of 
freight  will  be  acepted  for  transportation.  Passenger 
service  will  be  operated  on  hourly  headway.  The  oper- 
ating headquarters  are  at  Kingsville,  Ont. 

The  officers  of  the  company  are  as  follows :  President, 
John  Piggott ;  first  vice-president,  Charles  Magee ;  second 
vice-president,  W.  E.  McKeough;  secretary,  W.  T.  Pig- 
gott ;  treasurer,  W.  C.  Crawford ;  general  manager,  W. 
N.  Warburton;  chief  engineer  of  power  plant,  S.  C. 
DeWitt. 


THE  POTENTIAL  RESOURCES  OF  BRITISH 
COLUMBIA. 

By  Ex-Lieut.-Gov.  C.  H.  Mackintosh. 

The  suggestion  of  an  enquiry  into  the  potential  re- 
sources of  British  Columbia  is  timely,  comprehensive  and 
far-visioned ;  of  vital  interest  alike  to  those  who  are  toil- 
ing within  and  thousands  beyond  the  seas  anxious  for  a 
British  territory  where  the  surplus  muscle  and  braw^n 
of  the  Old  AVorld  may  be  utilized. 

Systematized  .stock-taking  is  an  inflexible  rule  in  com- 
mercial institutions.  It  applies  as  well  to  national  con- 
cerns. This  province  need  have  no  misgivings  as  to 
the  result,  for  the  sombre  experiences  and  stern  rebuffs 
of  the  past  were  not  without  chastening  influences  upon 
those  earlier  pioneers,  who  bequeathed  the  hall-mark  of 
lusty  manhood  to  the  present  generation. 

The  following  brief  epitome  of  potential  factors  con- 
tributing to  the  present  growth  and  sponsors  for  the 
future  advancement  of  British  Columbia  is  necessary 
for  an  intelligent  discussion  of  the  subject : 
Water  Power  for  the  World. 
Rivers — Eraser,  Thompson.  Columbia.  Kootenay, 
Peace,  Stikine,  Skeena,  natural  arteries  of  communica- 
tion between  the  interior,  the  great  lakes  and  the  Paci- 
fic Ocean. 

Lakes — Covering  an  area  of  1.560,830  acres.  In  the 
south,  Kootenay,  Arrow  (lower  and  upper),  Okanagan. 
Shuswap,  Harrison,  Slocan,  Trout ;  in  the  north,  Ques- 
nel;  bodies  of  water  capable  of  bearing  upon  their  bos- 
oms the  mercantile  marine  of  an  empire. 

Forests — An  area  of  182,750.000  acres,  three  times  the 
forest  acreage  of  Japan  and  New  Zealand,  and  within  a 
fraction  of  the  acreage  of  Indian,  Norway  and  Sweden, 
the  products  in  active  demand  throughout  the  East,  the 
continent  of  Europe,  Australia,  Africa,  Japan.  China, 
Peru,  Mexico,  New  Zealand  and  the  United  Kingdom. 


Mr.  Thomas  D.  Lonergan,  who  for  ten  years  was  em- 
ployed as  electrician  for  the  Canadian  Pacific  Railway 
and  afterwards  became  manager  for  the  Quebec  Electric 
Company,  is  now  carrying  on  business  on  his  own  ac- 
count as  an  electrical  contractor,  with  office  and  sales- 
room at  42  St.  John  street,  Quebec,  P.  Q. 


Electrical  Trade  Between  Britain  and  Canada 


That  'Canada  has  experienced,  and  will  continue  to 
experience,  a  period  of  phenomenal  commercial  and  in- 
dustrial growth  is  'the  opinion,  not  of  Canadians  only, 
but  also  of  British  capitalists.  The  latter  have  in  the 
past  had  no  small  hand  in  the  exploiting  of  this  coun- 
try, but  so  ready  has  the  American  capitalist  been  in 
pouring  his  wealth  into  the  developing  of  our  natural 
resources  and  so  satisfactory  the  returns  therefrom  that 
a  rivalry  has  of  necessity  come  to  exist  between  British 
and  American  investors,  in  which  rivalry  the  former  has 
usually  not  had  the  best  of  it.  In  a  recent  special  issue 
of  "The  Electrical  Magazine,"  London,  a  feature  of 
which  is  a  section  devoted  to  trade  with  Canada,  some 
comments  are  made  on  this  subject. 

"Experience  proves,"  says  this  journal,  "that  where 
this  country  is  in  competition  with  the  foreigners  for 
Canadian  orders,  the  most  frequent  cause  of  the  settle- 
ment away  from  the  British  house  is  on  the  score  of  de- 
livery. This  is  a  point  which  cannot  be  emjjhasized  too 
strongly.  It  would  seem  that — and  particularly  for  the 
smaller  classes  of  machinery  and  supi^lies  —  a  Canadian 
stock  or  even  a  branch  works  is  essential  for  the  British 
manufacturer  to  maintain  a  continuous  profitable  busi- 
ness in  the  Dominion. 

"Prom  time  to  time  we  receive  enquiries  from  readers 
as  to  the  advisability  of  the  formation  of  branch  fac- 
tories in  Canada.  We  can  here  state  definitely  that  in 
the  great  majority  of  cases  the  establishment  of  such 
branches  will  prove  highly  successful. 

"It  is  difficult  to  the  stay-at-home  Englishman  to  real- 
ize the  immense  rate  at  which  civilization  and  urban 
conditions  are  advancing  in  Canada;  perhaps  the  quick- 
est way  to  grasp  the  real  progress  made  is  to  compare  an 
up-to-date  map  of  the  country  with  one  of  ten  or  even 
five  years  ago.  One  is  inclined  to  regret  the  pains  of 
having  mastered  geography  at  school — there  is  so  much 
regarding  this  Dominion  of  Canada  to  be  unlearned. 

"Returning  now  to  the  subject  of  Canadian  branch 
works,  we  see  that  the  great  progress  made  is  but  the 
very  small  beginning  in  a  vast  territory  in  the  further 
making  and  maintenance  of  which  an  unlimited  scope 
for  labor  exists  for  many  generations  to  come.  In  the 
course  of  correspondence  with  manufacturers  we  have 
noticed  not  infrequently  the  expressed  disposition  to 
postpone  active  work  in  Canada  until  the  country  is 
further  developed  and  ofi'ers  a  more  extended  market. 
Surely  this  is  an  unreasonable  aUilude  to  adopt,  and  the 
more  one  considers  the  matter  in  detail  the  more  impos- 
sible does  it  become  to  justify  it. 

"The  towns  s[)ringing  up  on  every  hand  are  not  mere 
settlements  or  camps — they  are  permanent  institutions 
for  which  nothing  will  do  which  is  less  than  the  very 
Ijest  and  the  latest  in  ('((uipincni  and  arrangement.  The 
most  advanced  practice  in  civil  and  municipal  engineer- 
ing is  followed.  In  this  systematic  liuilding  up  of  towns 
and  cities  tliere  is  brought  to  bear,  From  the  beginning, 


a  full  sense  of  the  financial  or  business  side  of  muni- 
cipal management.  In  the  pur.suance  of  this  policy  it  is 
a  fact  that  rising  Canadian  towns  welcome  the  advent 
of  factories  into  their  midst;  and,  lest  any  misappre- 
hension as  to  motive  should  arise,  let  us  hasten  to  say 
that  they  offer  substantial  inducements  to  the  manufac- 
turer in  the  shape  of  remission  of  taxes,  or  cheap  land, 
or  even  financial  support  to  the  contemplated  works 
venture.  The  fact  is  that  these  manufactories  are  want- 
ed by  the  country  for  the  sake  of  their  output;  the  im- 
porting of  goods,  with  the  consequent  delay  and  high 
ruling  prices,  hampers  the  Canadian.  Factories  will  con- 
tinue to  be  started  at  an  ever-increasing  rate,  and  the 
municipal  owners  know  the  immense  value  of  labor-em- 
ploying concerns  to  any  surrounding  or  adjacent  town- 
ship: hence  this  competition  for  the  manufacturer's 
favor. 

"General  transport  facilities  by  railroad,  tramroad 
and  canal  already  exist  in  a  very  complete  form,  and  the 
active  work  of  extending  this  essential  proceeds  with- 
out abatement.  Capital  is  readily  found  for  the  fur- 
therance of  personal  enterprise  in  the  manufacturing 
field;  there  are  partnerships  entered  into  regularly  be- 
tween the  experienced  British  manufacturing  man  and 
his  moneyed  colonial  brother.  In  short,  there  is  every- 
thing to  be  said  in  favor  of  the  British  firm  establishing 
a  Canadian  works  centre,  iloreover,  as  will  have  been 
gathered,  there  is  also  great  certainty  in  the  successful 
outcome  of  individual  enterprise  in  works  ownership. 
This  latter  phase  is  one  to  which  the  young  engineers  of 
this  country  should  give  the  closest  consideration;  Can- 
ada undoubtedly  ofit'ers  much  to  the  well-skilled  engineer, 
and  in  this  trade,  as  in  many  others,  it  gives  a  full  an- 
swer to  the  oft-asked  question,  'What  shall  be  do  with 
our  boys  ? ' 

Enter  UNrrEo  States  Capital  and  Brain. 
"But  great  as  is  the  attractiveness  held  out  to  the 
enterprising  by  the  resources  of  Canada,  it  has  to  be 
confessed  that  outside  tlie  Dominion  the  chief  benefit 
has  gone  not  to  Canada's  motherland,  but  to  the  United 
States.  Propinquity  counts  for  nuich.  It  is  so  infinitely 
easier  to  cater  for  a  market  only  a  few  hours  away,  often 
within  reach  even  of  the  telephone,  than  for  one  which 
is  on  the  other  side  of  the  Atlantic  Ocean.  United  States 
capital  has  flowed  freely  into  Canada  for  the  develop- 
ment of  the  electrical  industry,  and  United  States  cai)i- 
tal  and  United  States  brain  have  been  largely  respt)nsil)le 
for  the  difficult  position  in  which  British  maiuifacturers 
and  capitalists  find  themselves  when  catering  for  the 
Canadian  market.  One  of  their  greatest  difficulties  is 
the  Canadian  adoi)ti()n  of  laiilcd  States  standards  and 
specifications. 

The  .Makkkt  for  Electrical  Apparatus. 
"Take  electrical  apparatus  as  an  illustration  of  the 
present  predominance  of  the  United  States  in  the  Cana- 
dian electrical  import  trade,  and  one  finds  that  the  Can- 
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juliau  importations  from  the  Ihiitod  States  wore  in  1900 
of  the  value  of  £487,000.  This  total  eomparos  with  £17.- 
000  only  as  the  value  of  imports  from  the  riiilid  Kiuii- 
dom  ami  £3,000  from  Germany.  Yet  there  is  a  rail 
duty  of  25  per  eent.  airainst  Ignited  States  imports,  ami 
British  manufaeturers  have  the  benelil  of  a  preference 
of  33  1-3  per  eent.  A  similar  duty  and  a  similar  prefer- 
ence operate  in  the  ease  of  eleetrieal  motors  and  dyna- 
mos; yet  the  United  States  importations  into  Canada 
were  in  1901)  of  the  value  of  £202,000.  Taking  United 
States  imports  into  Canada  over  a  series  of  years  it  is 
suggestive  to  note  their  growth. 

Copper  Wire. 

''The  trade  in  insidated  copper  wire  for  telephone  and 
eleetrieal  work  may  be  taken  as  another  indication  of 
United  States  predominance  in  Canadian  electrical  de- 
velopment. The  imports  in  1906  from  all  countries  were 
of  the  value  of  about  .£71,000,  and  of  this  total  the  im- 
ports from  the  T^'nited  States  were  of  no  less  than  £64,- 
000,  despite  the  fact  that  the  Canadian  import  duty  is 
30  per  cent.,  with  a  preference  of  33  1-3  per  cent,  to  the 
United  Kingdom  manufacturers. 

"The  main  object  of  the  Canadian  tariff  is,  of  course, 
to  stimulate  Canadian  industry,  and  it  is  a  cardinal 
principle  of  Canadian  policy,  no  matter  what  party  is 
in  power  at  Ottawa,  that  Canada  shall  make  whatever 
she  can  for  herself  within  reasonable  limits,  and  always 
remembering  the  interests  of  the  general  consumer.  Aid- 
ed by  the  Canadian  tarit?  and  aided  also,  of  course,  by 
the  enormous  natural  advantages  of  Canada,  the  Cana- 
dian factories  for  the  manufacture  of  electrical  machin- 
ery and  apparatus  have  become  among  the  most  exten- 
sive in  the  country.  An  official  publication  tells  us  that 
their  output  includes  motors  and  dynamos  of  the  largest 
capacity,  as  well  as  miscellaneous  apparatus  in  great 
variety.  Canada,  it  is  officially  declared,  because  of  its 
numerous  great  waterfalls,  presents  an  extending  field 
for  the  installation  of  liydro-eleetric  power-generating 
machinery,  and  the  installation  of  power  generating  and 
transmission  plants  constitutes  one  of  the  main  depart- 
ments of  electrical  manufacturing.  The  field  for  elec- 
tric lighting  is  rapidly  increasing.  Even  the  smallest 
hamlets  are  being  provided  with  electric  street  lighting, 
ilost  modern  houses  of  consequence  in  the  cities  and 
towns  are  fitted  with  electric  light,  and  for  the  lighting 
of  factories,  public  buildings,  etc.,  its  use  is  almost  uni- 
versal. On  this  account  there  is  a  growing  demand  for 
dynamos  and  all  kinds  of  electric  lighting  appliances,  and 
Canadian  factories  supply  the  entire  trade.  Electric 
equipment  for  street  cars  and  inter-urban  railways  is 
made  exclusively,  while  certain  firms  devote  special  at- 
tention to  the  production  of  electrical  mining  machin- 
erj'. 

Experience  of  British  Manufacturers. 
"But  great  as  are  the  opportunities  for  the  develop- 
ment of  manufacturing  in  Canada  itself,  and  undoubted 
as  is  the  predominance  of  the  United  States  in  the  Cana- 
dian import  market,  many  British  manufacturers  speak 
with  expectation  of  the  Canadian  market.   In  Great  Bri- 


tain itself,  where  they  have  no  tariff  benefit,  British 
mamifacturers  have  in  many  directions  found  themselves 
equal  to  the  keenest  United  States  competition,  and  with 
I  lie  aid  of  the  preference  given  them  in  the  Canadian 
market  they  see  no  reason  why  they  should  not  develop 
a  substantial  Canadian  trade.  The  preference  has  in 
many  cases  sufficed  to  enable  British  manufacturers  to 
sell  the  bigger  machinery  in  Canada  as  against  the  Unit- 
ed States.  Thanks  to  the  preferential  tariff  discrimina- 
tion in  their  favor,  a  large  British  house  was  recently 
able  to  secure  the  contract  for  the  rolling  stock  for  an 
inter-urban  Canadian  line,  and  it  is  realized  that  the 
Canadian  demand  for  electrical  plant  is  extending  so 
rapidl}^  that  British  manufacturers  should,  wath  rea.son- 
able  enterprise,  secure  a  much  larger  Canadian  trade. 
With  this  in  view  many  w^ould  greatly  welcome  a  reci- 
procal arrangement  with  Canada,  under  w^hich  the  fam- 
ily idea  would  animate  the  policy  of  the  Mother  Coun- 
try as  well  as  the  colonies,  and  British  manufacturers 
would  secure  in  the  Canadian  market  a  greater  tariff 
margin  in  their  competition  with  the  United  States  than 
is  secured  under  the  one-sided  preference  now  in  opera- 
tion. 

Reciprocal  Preference. 

"Even  a  cursory  study  of  the  structure  of  the  new 
Canadian  tariff  indicates  the  manner  in  which  such  a  re- 
ciprocal arrangement  may  be  brought  into  existence. 
There  is  no  responsible  political  party  in  Canada  which 
would  favor  the  exposure  of  the  Canadian  electrical 
industry  to  open  competition  from  abroad;  that  is  to  say, 
it  is  useless  to  expect,  for  some  years  at  all  events,  the 
free  admission  of  British  electrical  goods  into  Canada. 
But  it  is  the  policy  of  all  Canada  parties  to  give  British 
manufaeturers  the  greatest  possible  advantage  over  the 
manufacturers  of  the  United  States,  Germany,  and  other 
countries,  and  a  glance  at  the  foregoing  figures  illustrates 
how  large  is  the  amount  of  dutiable  imports  upon  which 
a  larger  preference  may  be  secured  without  injury  to  the 
Canadian  industry.  There  is,  moreover,  that  important 
new  feature  of  the  Canadian  tariff  system,  the  Empire 
Free  List,  and  there  are  commodities  now  admitted  free 
from  all  countries  which  in  return  for  concessions  Can- 
adian ministers  would  be  prepared  to  transfer  from  the 
General  Free  List  to  the  Empire  Free  List,  making  them 
dutiable  when  coming  from  foreign  countries,  and  free 
when  coming  from  other  parts  of  the  British  Empire." 

Thus  in  a  sentence  it  w^ould  seem  that  while  there  are 
undoubted  difficulties  in  the  Canadian  market  for  British 
eleetricil  manufacturers,  there  is  even  to-day  a  substan- 
tial opening  for  British  enterprise,  and  Canada's  certain  * 
rapid  development  in  the  near  future  must  greatly  en- 
large the  opportunities.  It  is  also  clear  that  so  soon  as 
the  British  people  adopt  the  policy  of  Empire  markets 
for  Empire  workers,  and  reopen  the  door  Avhich  was 
"banged,  bolted  and  barred"  at  the  Colonial  Confer- 
ence of  1907,  Canada  will  become  one  of  our  most  im- 
portant and  profitable  trade  partners. 


Wireless  Communications  Over  Sea 


Some  idea  of  the  ever-increasing  extent  to  which  wire- 
less telegraphy  is  being  used  may  be  gathered  from  a 
paper  on  "Wireless  Communications  Over  Sea,"  read 
recently  by  W.  J.  Erskine-Murray  before  the  Institu- 
tion of  Engineers  and  Shipbuilders  in  Scotland.  Ac- 
cording to  statistics  cited  by  the  author  there  are  now 
1,550  wireless  telegraph  stations  in  operation,  and  of 
these  nearly  1,200  are  giving  actual  service,  which  is  an 
astonishing  showing  when  one  considers  that  the  art  is 
only  about  10  years  old  and  progress  was  necessarily 
slow  at  first.  Dr.  Erskine-Murray 's  paper  was  in  part 
as  follows: 

I  shall  not  attempt  a  technical  description  of  the  ap- 
paratus used  in  any  system  of  wireless  telegraphy,  but 
shall  confine  myself  to  its  application  to  nautical  pur- 
poses and  to  general  principles  which  define  its  scope 
and  the  advantages  and  disadvantages  of  the  various 
systems  at  present  in  use.  In  order  to  indicate  the  mag- 
nitude of  the  wireless  telegraph  system  of  communica- 
tions throughout  the  world,  I  have  collected  the  follow- 
ing data  from  various  government  and  other  reports 
on  the  subject : 

Total  number    of    wireless  telegraph  stations  1,550, 


which  may  be  classified  as  follows : 

Commercial  land  stations   195 

Merchant  vessels   170 

Lighthouses,  etc.   (Government  stations)  150 

Naval  installations   670 

Military  portable  installations   55 

Experimental  stations   310 


These  1,550  stations  ha\'1e  been  erected  by  the  various 
companies  in  approximately  the  following  proportions : 
Telefunken,  forty-one  per  cent. ;  Marconi,  twenty  per 
cent. ;  De  Forest,  six  per  cent. ;  Lodge-Muirhead,  three 
per  cent. ;  Fessenden,  three  per  cent. ;  other  systems, 
twenty-seven  per  cent.  As  regards  commercial  land  sta- 
tions :  Marconi,  thirty-two  per  cent. ;  other  systems,  sixty- 
eight  per  cent. 

On  merchant  vessels:  Marconi,  fifty-six  per  cent;  other 
systems,  forty-four  per  cent. 

The  actual  proportions  in  ditJerent  regions  are  very 
various.  On  the  North  Atlantic  the  Marconi  Company 
has  a  greater  hold  than  elsewhere,  though  it  is  very  far 
from  having  a  monopoly,  even  in  the  British  Islands. 
In  South  America,  the  West  and  East  Indies,  and  on 
the  Continent  of  Europe,  excepting  Italy,  the  Telefunk- 
en, Lodge-Muirliead,  and  De  Forest  companies  practic- 
ally do  all  the  business.  It  has,  therefore,  been  necessary 
for  shipowners,  whose  vessels  trade  in  these  regions,  to 
adopt  a  system  other  than  the  IMarconi. 

General  Principles  of  Wireless  Telegrapliy  —  These 
may  be  summed  uj)  sliortly,  as  follows: 

1.  The  energy  which  transmits  the  signal  is  propa- 
gated over  the  earth's  snrface  as  an  electric  wave  mo- 
tion. 


2.  This  wave  motion,  or  alternate  current,  may  be 
either  uniform  like  an  ordinary  lighting  or  power  cur- 
rent, or  it  may  be  in  the  form  of  damped  wave  trains, 
i.e.,  in  short  series  of  waves  following  one  another  at  com- 
paratively long  intervals ;  each  series  or  train  commenc- 
ing strongly  and  dying  out  after  comparatively  few 
waves.  In  the  first  case  a  high-frequency  alternate  cur- 
rent generator,  or  a  vibrating  electric  arc  may  be  u.sed; 
in  the  latter,  the  intermittent  spark  discharge  of  a  con- 
denser. 

3.  In  botli  cases  it  is  necessary  that  the  frequency  of 
the  current  (number  of  alternations  per  second)  should 
be  high  in  order  that  the  amount  of  electricity  set  in  mo- 
tion at  each  wave,  and,  therefore,  the  actual  dimensions 
of  the  apparatus,  may  not  be  too  large.  This  will  be  ap- 
preciated when  it  is  recollected  that  a  small  quantity  of 
electricity,  or  any  material,  when  moving  vei\y  rapidly, 
may  transmit  a  large  amount  of  energy.  (A  high-speed 
de  Laval  steam  turbine  is  -a  good  mechanical  instance  of 
this.)  A  high  frequency  is  thus  advantageous  from  an 
engineering  point  of  view,  though  it  is  not  absolutely 
necessary. 

4.  The  receiving  apparatus  must,  therefore,  be  capable 
of  detecting  and  indicating  currents  whose  frequencies 
are  greater  than  100,000  per  second.  There  are  now 
scores,  possibly  hundreds,  of  ways  in  which  this  may  be 
done.   These  may  be  classed  as  follows : 

(a)  Imperfect  electrical  contacts,  or  coherers,  whose 
resistance  is  changed  by  the  action  of  the  received  cur- 
rent ; 

(b)  Electrolytic  detectors,  which  indicate  the  received 
currents  by  an  alternation  in  polarization  ; 

(e)  Thermometric  detectors  which  indicate  the  cur- 
rent through  the  effects  of  the  change  of  temperature 
it  causes ; 

(d)  Magnetic  detectors  in  which  the  magnetic  state 
of  a  piece  of  magnetized  iron  is  altered  by  the  current. 

(e)  Electromagnetic  detectors  on  the  current  balance, 
or  electro-dynamometer  principle ; 

(f )  Valves  or  rectifiers,  which,  owing  to  tlieir  property 
of  permitting  current  to  pass  more  easily  in  one  direc- 
tion than  the  other,  produce  a  more  or  less  unidirec- 
tional and,  therefore,  measurable  current  directly  from 
the  alternating  current  received  ; 

(g)  A  miscellaneous  class  whose  methods  of  action 
have  not  yet  been  explained. 

The  best-known  forms  of  coherer  are  (1)  the  ^Fareoni, 
consisting  of  a  glass  tube  of  about  five  milliineires  bore 
in  which  are  two  silver  plugs  al)out  0.5  millimetivs  apart, 
between  which  a  small  quantity  of  very  fine  nickel  fil- 
ings are  placed.  The  gap  is  usually  V-shaped  to  admit 
of  regulation  by  merely  turning  the  tube,  as  the  filings 
only  ()ecui)y  about  one-third  of  tlie  space,  and  are,  thei-e- 
fore,  more  or  less  crowded  together  according  as  the 
wide  or  narrow  end  oC  the  A''  is  uppermost.    (2)  The 
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Lodge-Muirhead,  whifh  ooiisists  of  a  razor-edited  stt^el 
wlu'ol  about  the  diameter  of  a  tluvepeniiy  bit,  wliose 
edge  di^w  into  niereury  i-overeil  with  oil.  and  wliii-li  is 
kept  revolving  by  eloel;\vorlv.  The  Mareoiii  eoherer, 
which  is  a  modified  form  of  Uranly  tube,  and  is  also  used 
by  the  Telefuiiken  Company,  reiiuives  to  be  deeohered 
by  tiipping  or  shaking  it  after  it  has  reeorded  a  signal, 
as  it  would  otherwise  remain  eohered.  This,  though 
apparently  a  disadvantage,  is  in  reality  the  essence  of 
its  success,  for  it  is  owing  to  this  that  it  was  first  pos- 
sible to  maintain  the  ett'ect  of  the  passage  of  the  high- 
frequeney  current  long  enough  to  obtain  from  it  a  per- 
manent record  of  the  Morse  t«pe  by  means  of  ordinary 
telegraph  instruments.  The  Lodge-Muirhead  coherer  is 
decohered  after  a  small  fraction  of  a  second  by  the  move- 
ment of  the  wheel. 

The  other  detectors  most  in  use  are  Marconi's  mag- 
netic detector  and  the  electrolytic  received,  or  barretter, 
invented  by  Fessenden.  ]\Iagnetic  detectors  are  based  on 
the  fact  that  a  high-fre(iuoncy  current,  even  if  of  very 
short  duration,  may  produce  considerable  changes  in  the 
magnetism  of  a  fine  magnetized  iron  wire.  In  Marconi's 
form  an  endless  band  of  fine  iron  wires  is  kept  traveling 
round  two  pulleys.  Surrounding  one  of  the  straight 
pieces  between  the  pulleys  is  a  small  glass  tube  on  which 
are  wound  two  coils  of  fine  insulated  wire.  One  of  these 
is  connected  to  the  aerial  and  earth  wires,  and  the  other 
to  a  telephone  receiver.  Two  permanent  magnets  are 
placed  so  that  their  lines  of  force  include  part  of  the 
traveling  iron  band  in  their  circuit.  The  motion  of  the 
baud  draws  the  lines  to  one  side  through  the  retentiveness 
of  the  iron  for  magnetism.  The  high-frequency  current 
in  the  aerial  wire,  on  passing  through  the  small  coil 
round  the  iron  band,  suddenly  demagnetizes  it,  or  rather 
releases  the  lines  of  force.  These  spring  back  into  a 
position  at  right  angles  to  the  band,  and  in  so  doing  cut 
the  coil  connected  to  the  telephone,  induce  a  current  in 
it.  and  thus  produce  an  audible  click  in  the  instrument. 
The  motion  of  the  band  soon  draws  the  lines  aside  again 
and  renders  the  apparatus  ready  to  indicate  a  new  sig- 
nal. The  Morse  "dash"  is,  of  course,  represented,  as  in 
all  systems  of  wireless  telegraphy,  by  a  close  succession 
of  dots. 

The  electrolytic  receiver,  or  barretter,  depends  on  the 
fact  that  if  a  constant  voltage  be  applied  between  elec- 
trodes dipping  into  an  electrolyte,  one  of  which  is  of 
very  small  area,  the  current  is,  under  certain  conditions, 
unstable,  and  the  sudden  super-position  of  a  high-fre- 
quency current  causes  a  sudden  and  considerable  increase 
in  the  direct  current.  The  action  is  not  yet  properly 
understood,  though  many  theories  have  been  stated.  A 
telephone  is  generally  used  in  connection  with  this  de- 
tector, which  is  one  of  the  most  sensitive  of  all. 

It  is  noticeable  that  in  the  above  list  of  detectors  of 
high-frequency  currents-  there  are  very  few,  if  any,  which 
give  directly  an  audible  or  visible  indication  of  the  sig- 
nal. In  practically  every  ease  it  is  thus  necessary  to 
have  some  auxiliary  instrument  to  indicate  to  the  oper- 


ator that  the  detector  has  reacted.  In  some  cases  a  tele- 
phone, syphon  recorder,  or  Morse  inker,  may  be  used  at 
will,  in  othere  the  telephone  is  the  only  auxiliary  suit- 
able, and  it  is,  therefore,  not  possible  to  obtain  a  per- 
manent record  of  a  message. 

5.  The  waves  are  propagated  outward  from  the  trans- 
mitting station,  either  equally  in  all  directions,  or  with 
a  maxinuim  in  one  direction  according  as  the  aerial  wire 
is  vertical  or  inclined.  In  the  latter  case  the  strongest 
transmission  is  in  the  direction  of  the  lower  end  of  the 
ware.  This  method  is  used  at  Clifden  and  Glace  Bay, 
Marconi's  transatlantic  stations,  and  at  Knockroe,  the 
Poulsen  transatlantic  station  now  building. 

The  lines  of  electric  force  are  in  general  attached  to 
the  ground  and  follow  it,  as  they  do  a  w'ire  in  ordinary 
linear  conduction.  The  resistance  and  dielectric  con- 
stant of  the  ground  are  important  factors  in  determin- 
ing the  distance  to  which  it  is  possible  to  signal  with  any 
given  transmitter  and  receiver.  In  general,  the  dielectric 
constant  is  the  more  important  of  the  two,  and  the  chief 
reason  why  it  is  more  easy  to  transmit  signals  over  water 
than  land  is  that  the  dielectric  constant  of  w-ater  is 
eighty,  while  for  dry  sand  or  rock  it  is  only  about  five. 
Thus  it  is  possible  to  transmit  signals  very  much  further 
over  water  with  a  given  power  than  over  land.  The 
actual  ratio  of  the  distances  is  now  calculable  approxi- 
mately in  cases  where  the  natures  of  the  soil  and  sub- 
soil are  known. 

6.  It  is  now  easy  to  determine  with  considerable  accur- 
acy, in  fact  within  a  few  degrees,  the  direction  from 
which  a  mjfessage  is  coming — ^a  discovery  which  may  in 
the  near  future  become  a  great  aid  to  navigation,  since 
any  two  laud  stations  within  range  of  a  ship  will  be  able, 
by  making  simultaneous  observations,  to  give  their  bear- 
ings, and  thus  to  fix  the  actual  position  of  the  vessel. 
In  these  days  of  ever-increasing  speeds  it  is  becoming 
more  and  more  essential  that  the  shipmaster  should  be 
warned,  when  still  a  considerable  distance  away,  of  his 
approach  to  laud.  This  has  been  done  for  some  years 
by  wireless  telegraphy,  but  it  is  only  recently  that  it  has 
become  possible  to  add  to  the  w-aruiug  a  statement  of  the 
actual  position  of  the  ship  at  the  time  of  sending. 

7.  The  speed  of  transmission  at  moderate  distances, 
and  the  reliability  of  a  wireless  connection,  are  now  both 
as  good  as  the  same  qualities  in  an  ordinary  land  wire. 
A  proof  is  given  by  the  abolition  of  the  post-office  wire 
from  Hun.stanton  to  Skegness,  England,  since  wireless 
stations  have  been  erected,  and  the  fact  that  a  speed  of 
ninety  words  per  minute  has  been  attained  between  these 
stations. 

8.  The  means  of  preventing  interference  between 
neighboring  stations  have  been  developed  to  such  good 
effect  in  the  last  few  years  that  it  is  now  possible,  as 
experience  shows,  to  construct  apparatus  which  will  re- 
spond only  to  waves  which  do  not  difi:'er  by  more  than 
about  four  per  cent,  from  the  proper  wave  length  for 
the  station.  An  even  greater  sharpness  in  tuning  has 
indeed  been  claimed  by  various  workers,  and  may  very 

(Continued  on  page  26.) 


Steam  Motor  Cars  on  the  Intercolonial  Railway 


On  the  Intercolonial  Railway  experiments  are  being 
condnctecl  with  steam  motor  cars,  two  different  type  of 
these  being  already  in  service.  In  both  a  steam  truck 
forms  the  motive  power  development.  One  of  these  is 
on  the  Ganz  system,  developed  in  Europe,  in  which  a 
high  pressure  steam  generator  is  used,  gearing  being  in- 
terposed between  the  engine  shaft  and  the  driving  axle 
as  in  the  "Wagenhals  car. 

Ganz  Steam  Car. 

The  car  on  the  Ganz  system  is  interesting  on  account 
of  its  special  mechanical  features  and  also  from  the  fact 


Fig.  I — Steam  Motor  Car  on  the  Ganz  S^sTK.\l  for 
THE  Intercolonial 


of  its  being  of  a  type  which  has  been  used  quite  exten- 
sively in  Europe  and  is  now  being  manufactured  in  this 
country.  About  200  of  these  cars  are  now  in  use  in 
Europe,  and  two  cars  for  the  Florida  East  Coast  Rail- 
way and  the  Intercolonial  Railway  were  imported  from 
the  works  of  Ganz  &  Company,  Budapest,  Hungary. 

The  ear  for  the  Intercolonial  Railway  is  shown  in  Fig. 
1  and  is  thiis  described  by  the  "Engineering  News,"  to 
which  publication  we  are  also  indebted  for  the  illus- 
trations : 

At  the  front  end  is  a  boiler  room  7  feet  long,  whicli 
contains  the  steam  generator,  the  operating  levers,  feed- 
water  pumps,  lubricators  and  small  accessory  apparatus. 
Next  to  this  is  a  7  foot  baggage  room,  then  a  smoking 
room  for  8  persons,  and  the  main  compartment  with 
seats  for  32  passengers.  At  the  rear  end  is  a  vestibnled 
platform.  The  car  weighs  28  ton.s  in  working  order  and 
carries  a  supply  of  fuel  and  water  sufficient  for  a  run 
of  50  miles.  It  is  fitted  with  air  and  hand  brakes,  steam 
heat,  and  an  acetylene  gas  lighting  system.  The  frame 
and  outside  shcnlhing  art^  of  steel. 

Tlie  lioih^r  is  of  a  high-])n's.sure  type,  aiul  consists  of 
four  vertical  cylindriciil  shells  forming  two  annular 
water  chambers  wliich  ai-c  connected  by  a  series  of  tubes; 
these  are  slightly  inclined  from  the  horizontal,  and  pro- 
vide the  greater  part  of  the  heating  surface.  The  upper 
tubes,  being  in  the  steam  space,  serve  to  di-y  the  steam 
and  can  superheat  it  by  about  150  degrees  F.  The  vol- 
ume of  water  is  small,  and  a  continuous  feed  is  supplied 


by  pumps,  being  automatically  varied  to  correspond  with 
the  steam  consumption.  The  working  pressure  is  260  to 
300  pounds.  The  fuel  (anthracite  or  bituminous  coal) 
is  fed  from  the  top  into  the  interior  cylinder,  and  falls 
upon  a  grate  beneath  the  boiler;  the  gases  and  products 
of  combustion  pass  through  the  annular  space  between 
the  two  water  spaces.  The  boiler  is  3  1-2  feet  diameter 
and  4  feet  high,  and  can  develop  120  horse-power.  The 
motor,  Fig.  2,  is  a  two-cylinder  compound  horizontal 
engine,  with  piston  valves,  and  is  suspended  from  the 
steel  sills  of  the  ear.  It  drives  the  rear  axle  of  the  four- 
wheel  truck  through  a  single  set  of  gearing  with  a  ratio 
of  1  to  2.67.  The  tractive  efifort  is  about  4,000  pounds. 
The  engine  runs  normally  at  about  800  revolutions  per 
minute,  but  can  be  run  at  1.100  revolutions  per  minute. 
All  parts  are  enclosed,  and  the  crank  shaft,  valve  gears 
and  driving  gears  run  in  an  oil  bath.  The  cylinders  are 
lubricated  by  force-feed  lubricators  operated  by  an  ec- 
centric on  the  driving  axle  of  the  truck. 

It  is  stated  that  before  this  car  was  accepted  a  number 
of  trials  were  made  by  the  Intercoh)nial  Railway.  The 
official  test  was  from  ]Moncton  to  Ilarcourt  and  return, 
a  distance  of  75  miles.  The  run  from  IMoncton  to  liar- 
court,  37  1-2  miles,  was  made  in  62  minutes,  or  at  the 
rate  of  37  miles  per  hour.  The  maximum  speed  was  43 
miles  per  hour.  The  total  coal  burned  in  the  75  miles 
was  925  pounds,  which  is  equivalent  to  12.3  pounds  per 


Fig.  2— Engine  of  Ganz  Motor  Car  with 
Casing  Removed. 

mile.  The  guarantee  was  for  16  1-2  pounds  per  mile. 
On  a  1  per  cent,  grade  one  mile  long  from  Moiicton  to 
I'x'rry  ^lills,  a  speed  of  30  miles  an  imur  was  obtained. 
Ill  another  test  over  a  distance  of  2(i  miles,  the  steam  car 
hauled  a  trail  car  weighing  24  tons  and  the  average  speed 
was  31  miles  per  hours. 

Direct  Connected  Steam  Cars. 
On  these  cars  on  the  Intercolonial  the  front  end  is  car- 
ried l)y  a  four-wheeled  steam  truck  on  which  the  boiler  is 
mounted,  inde[)en{lent  of  the  car  body;  outside  cylinders 
drive  the  rear  axle,  while  the  wheels  are  connected  by 
coupling  rods.  The  cars  also  have  vertical  boilers  resemb- 
ling those  used  on  the  steam  cars  of  the  (iri>at  Western 
Railway  (of  England).  The  engine  can  develop  about 
200  horse-power  and  is  designed  to  give  a  speed  of  25 
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miles  per  hour  on  a  grade  of  1  per  oent.  Tt  can  also  liavo 
H  trail  ear  when  mvessary.  The  ear  is  of  wootleii  con- 
struction and  of,  ordinary  desiofn,  except  that  an  ellip- 
tieal  instead  of  monitor  roof  is  used  o\.  i-  the  eiiuiiie 
room.  This  part  of  the  roof  is  of  iron,  ami  is  remov- 
able, so  that  the  boiler  may  be  lilted  ont. 

The  engine  room  is  i;>  1-2  feet  lonir.  and  behind  tliis  is 
a  baggage  room  8  1-2  feet  long;  next  to  this  is  a  smoking 
compartment  9  feet  long  with  seats  lor  12  persons,  while 
the  main  compartment  (30  feet  o  inches  long)  seats  40 
persons.  At  the  rear  end  are  two  toilet  rooms.  The 
vestibuled  platform  is  extended  to  accommodate  the  ap- 
paratus necessary  for  operating  tlv^  car  when  rnnning 
with  this  end  in  front;  this  includes  a  lever  connected 
to  the  throttle  valve,  a  brake  valve,  and  cords  for  the 
bell  and  whistle.  This  end  of  the  ear  is  carried  by  an 
ordinary  four-wheeled  passenger  ear  truck.  The  cars  are 
lieated  by  steam  and  lighted  by  the  vapor  system  of  the 
Safety  Car  Heating  &  Lighting  Company,  using  mantle 
lamps.  The  front  end  of  the  car  has  a  cast  steel  body 
bolster  of  diamond  shape,  which  surrounds  the  boiler, 
and  is  connected  to  a  transverse  bolster  beneath  the  ash 
pan.  This  latter  has  a  centre  plate  engaging  with  a  simi- 
lar plate  on  a  cast  steel  truck  bolster  suspended  from  the 
truck  frames  by  four  hangers.  These  hangers  have 
erpializing  springs  with  caps  seated  in  hemispherical 
sockets  so  as  to  allow  for  the  motion  of  the  ear  body  in 
passing  around  curves.  Vibration  is  checked  by  horizon- 
tal springs  between  the  boiler  and  the  bolster. 

The  steam  truck  has  bar  frames,  connected  by  a  east 
steel  cross  brace  in  front  of  the  cylinders.  The  cylin- 
ders are  outside  and  drive  the  rear  wheels,  as  already 
noted.  Coupling  rods  are  used,  and  the  slide  valves  are 
operated  by  Walschaert  valve  gears.  Semi-elliptic  springs 
are  placed  over  the  boxes,  but  are  not  equalized.  The 
vertical  boiler  is  4  feet  8  inches  diameter  in  the  barrel 
and  6  feet  in  the  upper  part,  which  forms  a  steam  drum. 
There  are  360  copper  tubes  1  1-2  inches  diameter,  and 
as  these  extend  6  inches  above  the  water  line  (to  the 
smokebox)  they  serve  to  dry  or  superheat  the  steam. 
The  steam  is  taken  from  the  top  of  the  steam  drum  by 
a  pipe  leading  to  a  T-head  at  the  side.  This  carries  the 
throttle  valve  and  connections  to  the  two  steam  pipes. 
The  exhaust  pipes  parallel  the  steam  pipes  and  connect 
with  a  T-head  from  which  a  pipe  is  led  to  the  exhaust  at 
the  smokestack.  Feed-water  is  supplied  by  injectors. 
The  boiler  rests  on  a  cast  steel  transverse  frame,  which  is 
seated  on  the  truck  frames  and  bolted  to  both  the  boiler 
and  the  frames.  Two  coal  bunkers  in  the  front  corners 
of  the  boiler  room  carry  together  about  a  ton  of  coal; 
and  1.200  U.  S.  gallons  of  water  are  carried  in  tanks 
hung  beneath  the  car.  Three  of  these  steam  cars  have 
been  built  at  the  railway  shops  at  Moncton,  N.B.,  to  the 
designs  of  'Sir.  G.  K.  Joughins,  superintendent  of  motive 
power.   The  general  dimensions  are  as  follows : 

Length  over  end  sills,  66  feet ;  driving  wheels,  3  feet  6 
inches;  truck  wheels  (trailing),  3  feet;  wheel  base,  steam 
truck,  8  feet;  distance  c.  to  c.  of  trucks,  49  feet;  jour- 
nals, driving  axles,  7  x  16  inches;  boiler,  diameter,  4 


feet  8  inches ;  boiler  pressure,  180  pounds ;  firebox,  diam- 
eter, 3  feet  10  inches;  firebox,  height,  3  feet  5  inches; 
tubes,  No.  360,  outside  diameter,  1  1-2  inches;  tubes, 
height,  4  feet  10  inches;  heating  surface,  tubes  685 
s(inare  feet,  firebox  44  square  feet,  total  729  square  feet; 
grate  area,  11  1-2  square  feet;  cylinders,  12  x  16  inches; 
Height,  rail  to  top  of  smokestack,  15  feet  3  3-8  inches; 
weight  of  steam  truck  (with  boiler),  51,000  pounds; 
weight  of  car  in  working  order,  142,500  pounds;  coal, 
2,240  pounds;  water,  1,200  gallons. 


NEW  TYPE  OF  DIRECT  CURRENT  METER. 

A  new  type  of  direct  current  meter  which  is  said  to 
oifer  many  advantages  to  the  inspector,  lamp  salesman, 
lamp  manufacturer,  etc.,  has  just  been  placed  on  the 
market  by  the  H.  W.  Johns-Manvijie  Company,  100 
William  street.  New  York. 

The  movements  are  built  on  the  familiar  d'Arsonval 
pattern,  and- are  so  placed  with' reference  to  each  other 
and  the  scale,  as  to  render  the  energy  (jonsumption  di- 
rectly readable  at  the  intersection  of  the  volt  and  ampere 
indicator  needles.  The  special  feature  of  the  meter  is 
the  design  w^hich  enables  the  operator  to  read  at  one 
glance  the  pressure,  current  and  wattage  on  any  lamp 
which  may  be  inserted  in  a  socket  immediately  above 
the  meter.    The  instrument  is  equipped  with  three  self- 


DiRECT  Current  Meter. 

contained  shunts,  one  of  150  amperes  capacity,  having 
conveniently  arranged  binding  posts,  and  a  1.5  and  .75 
ampere  shunt,  which  is  so  connected  within  the  base  of 
the  meter  as  to  be  readily  thrown  in  circuit  at  will. 

In  order  to  test  a  lamp  it  is  only  necessary  to  connect 
the  attachment  plug  and  cord  to  any  lamp  circuit,  insert 
the  lamp  and  read  volts,  amperes  and  watts  wdthout 
computation.  The  different  shunts  may  be  easily  placed 
in  circuit  by  the  adjustment  of  a  small  screw-plug  at 
the  top  and  right  of  the  instrument.  The  two  smaller 
shunts  have  universal  connections.  The  volt  meter  may 
have  either  150  or  300  volt  scale  or  both. 

The  most  valuable  feature  of  this  iustrument  is  the 
fact  that  accurate  wattage  measurement  may  be  taken  on 
a  fluctuating  load,  as  it  is  required  to  observe  hut  a 
single  point  for  such  readings.  It  is  entirely  self-con- 
tained and  weighs  less  than  fifteen  pounds  complete. 
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C.  S.  C  E.  HOLD  ANNUAL  MEETING- 

From  January  28  to  30  last  there  was  held  in  Mont- 
real the  twenty-second  annual  meeting  of  the  Canadian 
Society  of  Civil  Engineers.  Over  400  members  and  dele- 
gates were  present.  The  convention  opened  with  an 
address  by  Mr.  McLea  Walbank,  in  which  some  strong 
criticism  of  municipal  ownership  was  included,  condi- 
tions prevailing  in  Glasgow  being  instanced  as  a  timely 
example  of  the  undesirability  of  that  practice  being 
pursued  in  this  country. 

"Wages  in  Glasgow,"  said  Mr.  MeLea  Walbany,  "are 
less  than  half  those  paid  in  this  country.  Conductors 
on  street  cars  in  Glasgow  are  paid  93  cents  per  day  for 
the  first  year,  and  $1.04  the  third  year,  while  conductors 
on  street  cars  in  Niew  York  are  paid  $2  the  first  year,  and 
$2.25  after  that.  The  average  wages  for  the  railroad 
men  in  Glasgow  are  78  cents  per  day,  while  in  New  York 
they  are  $1.88.  Here  we  have  a  ditference  of  more  than 
100  per  cent,  in  wages  alone. 


Dean  Galbr.\ith,  School  of  Science, 
Toronto,  President,  C.S.C.E. 


"Anyone  who  ha,s  traveled  over  the  street  railroads 
in  Glasgow  must  know  perfectly  well  that  the  whole 
equipment  and  accommodations  are  antiquated  and  be- 
hind the  day,  while  the  service  furnished  there  would 
not  be  tolerated  in  any  city  in  the  United  States.  We 
are  also  told  that  the  profits  or  revenue  from  the  street 
railway  in  Glasgow  is  so  large  that  it  pays  all  the  ex- 
penses of  the  Government,  while  in  fact  the  roads  are 
not  operated  for  the  purpose  of  producing  a  revenue  to 
meet  current  exepnses  of  the  municipality.  Instead  of 
there  being  no  taxes  in  Glasgow  they  are  more  burden- 
some in  this  country. 

"Rents  are  taxed  12  1-2  cents  on  every  dollar  thai  a 
man  pays,  and  the  owner  of  the  property  has  to  pay  the 
same  amount  of  tax.  Besides  this,  license  taxes  are 
levied.  You  pay  a  tax  for  every  servant  you  employ  in 
the  house,  also  on  every  horse  and  carriage;  in  fact,  you 
cannot  turn  round  withont  running  against  the  tax  col- 
lector. 


"The  Institute  of  English  Bankers  a  short  time  ago 
attributed  the  widespread  depression  that  existed  in 
Egland  at  the  time  to  the  engagement  in  municipal  trad- 
ing. They  pointed  out  that  it  has  been  productive  of 
many  evils,  such  as  the  elimination  of  personal  initia- 
tive and  enterprise,  evasion  of  the  natural  laws  of  com- 
merce, and  the  creation  of  a  favored  class  of  labor.  It 
had  brought  corruption  in  politics,  and  practically  elim- 
inated in  many  directions  any  further  attempts  to  engage 
in  private  industry." 

The  question  of  capital  and  labor,  with  reference  to 
the  recent  financial  panic,  was  then  discussed.  ^Ir.  Wal- 
bank recognized  that  in  some  points  the  corporations 
were  to  blame,  but  he  deprecated  the  wholesale  condem- 
nation of  these  institutions.  Was  it  to  be  forgotten,  he 
asked,  that  from  these  sources  the  people  at  large  had 
derived  hospitals,  colleges,  museums,  special  chairs  of 
learning,  and  other  boons  too  numerous  to  mention  ? 

"I  think  that  a  close  examination,"  said  Mr.  Wal- 
bank, ' '  of  most  gas,  electric  and  public  utility  companies 
will  reveal  the  fact  that  the  public  and  taxpayers  in  gen- 
eral derive  more  benefit  than  do  the  ordinary  share- 
holders, whose  money  has  made  them  possible." 

On  the  evening  of  the  29th  the  annual  banquet  of  the 
Association  was  held  at  the  Windsor  Hotel,  with  150 
members  and  guests  present.  The  election  of  officers  on 
Thursday  resulted  in  the  election  of  Dean  Galbraith  of 
the  School  of  Practical  Science,  Toronto,  as  president. 
The  other  officers  are :  First  vice-president,  W.  F.  Tye, 
Montreal ;  second  vice-president,  IT.  M.  McLeod,  Win- 
nipeg; third  vice-president,  G.  II.  Duggan,  Sydney,  N. 
S.  Council — F.  S.  Busteed,  Vancouver;  N.  J.  Ker, 
Ottawa;  R.  W.  Leonard,  St.  Catharines;  A.  II.  jMitchell, 
Toronto;  J.  E.  Schwitzer,  Winnipeg;  Roderick  j\IcColl, 
Halifax;  A.  A.  Dion,  Ottawa;  A.  E.  Doucette,  Quebec; 
W.  R.  Butler,  Kingston;  F.  P.  Gutelius,  Montreal;  H. 
H.  Holgate,  Montreal;  R.  S.  Kelsch,  ^Montreal;  R.  J. 
Durley,  Montreal ;  C.  U.  Odell,  Glace  Bay,  N.S. ;  W.  H. 
Briethaup,  Berlin,  Ont. ;  J.  B.  Porter,  Montreal;  J.  G. 
Kerry,  Toronto;  F.  W.  Robb,  Amherst,  N.S. ;  T.  li. 
Wieksteed,  IMontreal;  AVm.  Kennedy,  jr.,  ^Montreal. 
Nominating  Committei>?,  ^lessrs.  Rust,  Ker  and  Dill,  To- 
ronto ;  IMessrs.  Lordly  and  Monserrat,  Montreal,  and  W. 
Dodard,  N.S. 


A  COSTLY  PLANT. 

A  Vancouver.  B.C.,  despatch  states  that  at  an  expense 
of  ten  million  dollars  the  Pacific  Coast  Power  Company 
Corporation,  which  was  recently  organized  by  the  Stone 
and  Webster  interests,  of  Boston,  will  erect  in  Pierce 
county,  Washington,  at  the  foot  of  Lak(>  Tapps.  the  sec- 
oiul  largest  electric  power  plant  in  the  United  States, 
having  a  capacity  of  100,000  horse-power  at  first,  and 
subsequent  development  will  follow  as  fast  as  additional 
power  is  required  for  the  network  of  interurban  electric 
railways  and  for  the  Standai'd  (!age  interurban  system, 
which  will  unite  the  cities  of  Vancouver,  Bellingham. 
Everett,  Seattle,  Tacoma,  Olynipia,  Al)erdeen  and  Port- 
land. 
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NOTES  OF  INTEREST. 

The  Huttou  Electric  Compaiiv  luivo  just  installoil  at  the  Arling- 
ton luiues,  uear  iJlocau  city,  B.C.,  a  coinpleto  electric  lighting 
pltuit,  iucJudiug  a  '2o  kw.  500  volt  water  driven  dynamo. 

John  Buokworth,  an  eloetrieiau  euiployod  by  the  Winnipeg 
Electric  Kiiihvay,  was  severely  uurned  last  month  by  coming  into 
dirvct  eoutact  with  a  wire  upon  which  ho  was  working. 

The  British  Columbia  Electric  Railway  Company  will  enter 
upou  the  clectriiicatiou  of  their  JSew  Westminster  and  Kburne 
line  next  mouth,  and  it  is  expected  that  the  system  will  bo  in 
operation  by  September. 

The  Vancouver  i\irniture  Company  have  recently  opened  up 
their  new  factory  on  Alexander  street.  This  factory  is  modern 
and  up-to-date  iu  every  respect,  and  electric  drive  is  used.  Allis- 
ChaJmers-Bullock  Company  's  motors  were  installed. 

While  at  work  ou  a  motor  in  the  Canadian  Westinghouse  Com- 
pany's  plant  at  Hamilton  an  employe  named  Little  fell  across 
some  highly  charged  wires  aud  came  near  meeting  his  death,  being 
saved  by  the  prompt  action  of  a  Miss  Doxter,  who  dragged  the 
man  into  safety. 

There  is  now  being  formed  in  Winnipeg  a  power  league,  the 
object  of  which  is  to  keep  before  the  public  the  question  of  cheap 
power  iu  the  city  and  to  urge  upon  the  council  the  desirability  of 
going  ahead  at  the  earliest  possible  moment  with  the  Point  du 
Bois  development. 

MacGowan  &  Company,  of  Vancouver,  B.C.,  who  are  operating 
largo  coal  properties  on  Vancouver  Island,  have  recently  installed 
an  S  1-4  inch  by  10  inch  double  cylinder  reversible  link  motion 
Lidgerwood  hoisting  engine,  purchased  from  the  Allis-Chalmers- 
BuUock  Company,  Limited,  Vancouver,  B.C. 

The  Canadian  Society  of  Civil  Engineers,  at  their  annual  meet- 
ing, held  a  short  time  ago  in  Montreal,  voted  the  sum  of  five  hund- 
red dollars  towards  the  scheme  of  securing  the  Plains  of  Abra- 
ham and  the  battlefield  of  St.  Foye  as  a  natural  park  in  connec- 
tion with  the  Quebec  tercentenary  celebration. 

The  Marine  Iron  Works,  of  Victoria,  B.C.,  are  enlarging  their 
boiler  shops  in  that  city  and  have  recently  placed  an  order  with 
the  Vancouve  rofiice  of  the  AUis-Chalmers-Bullock  Company,  Limit- 
ed, for  two  20  horse-power  1,120  revolutions  per  minute  induction 
motors  and  a  10  inch  by  10  inch  class  "E"  air  compressor. 

The  Department  of  Public  Works,  New  Westminster,  B.C.,  have 
recently  placed  an  order  with  the  Vancouver  office  of  the  Allis- 
Chalmers-BuUock  Company,  Limited,  for  a  type  "H-9"  5  1-2  inch 
Ingersoll-Sergeant  submarine  rock  drill,  complete  with  the  neces- 
sary equipment,  for  operation  in  the  harbor  at  Victoria,  B.C. 

At  the  annual  meeting  of  the  Sherbrooke  Power,  Light  &  Heat 
Company,  of  Sherbrooke,  Que.,  held  last  month,  it  was  decided  to 
sell  the  company's  plant  and  business  to  the  city.  The  company 
undertake  to  sell  at  any  time  before  July  2  at  a  price  to  yield  the 
shareholders  $85  a  share,  the  city  to  assume  the  company's  bonds. 

In  order  to  meet  the  ever-increasing  demands  in  their  business 
the  Hamilton  Powder  Company,  of  Nanaimo,  B.C.,  have  recently 
ordered  through  the  Allis-Chalmers-Bullock  Company  of  Van- 
couver, a  20  horse-power  and  30  horse-power  850  revolutions  per 
minute  220  volt  induction  motor  to  be  used  in  their  power  works. 

The  city  of  Vancouver  have  recently  installed  a  number  of 
AUis-Chalmers-Bullock  Company's  motors  for  the  operation  of 
blowers  in  connection  with  the  heating  and  ventilating  systems 
in  their  school  houses.  This  order  was  placed  after  careful  inves- 
tigation and  included  five  7  1-2  horse-power  and  four  10  horse- 
power three  phase  60  cycle  induction  motors. 

The  ilinnedosa  Power  &  Development  Company,  of  Minnedosa, 
Man.,  have-  obtained  permission  from  the  Department  of  the  In- 
terior to  raise  the  waters  of  the  lakes  in  the  Riding  mountain 
timber  reserve  in  order  to  regulate  the  flow  of  water  in  the  river. 
An  agreement  has  been  entered  into  by  the  company  to  take  over 
next  summer  the  electric  lighting  plant  now  in  operation  at 
Minnedosa. 


The  Wellington  Colliery  Company,  of  Victoria,  B.C.,  have  de- 
cided to  install  electric  hoisting  and  unloading  apparatus  on  their 
coal  wharves  at  Ladysmith  and  have  placed  an  order  with  the 
N'ancouver  office  of  the  Allis-Clialmers-Bullock  Company,  Limited, 
for  a  generating  unit  and  electric  hoists,  including  a  60  horse- 
power Doblo  impulse  wheel  with  needle,  nozzle  and  governor, 
diri'ut  connected  to  a  240  volt  d.  e.  generator;  also  several  25 
horse-power  variable  speed  d.  e.  motors  for  hoisting  service. 

Kelly  Brothers  &  Mitchell,  who  are  operating  large  stone  work- 
ing yards  iu  Vancouver,  B.C.,  have  recently  purchased  from  the 
AUis-Chalmers-Bullock  Company,  at  Vancouver,  a  large  sized  belt 
driven  Ingersoll-Sergeant  air  compressor  with  unloader  and  re- 
ceiver. This  will  considerably  increase  the  capacity  of  their  plant, 
which,  up  to  the  present,  has  been  operated  from  a  16  1-4  inch 
by  18  inch  belt  driven  Ingersoll-Sergeant  air  compressor.  Both 
compressors  are  driven  by  Allis-Chalmers-Bulloek  induction  motors. 

The  British  Columbia  Electric  Eailway  Company,  of  Victoria, 
B.C.,  are  installing  a  complete  water  system  for  fire  protection, 
using  standard  hydrants  and  nozzles,  on  their  properties  in  that 
city,  and  have  purchased  from  the  Allis-Chalmers-Bullock  Company 
at  Vancouver  an  8  inch  two-stage  Worthington  turbine  pump 
direct  connected  to  a  150  horse-power  2,200  volt,  3  phase,  60  cycle 
Allis-Chalmers-Bullock  induction  motor,  also  an  electric  driven  dry 
vacuum  pump.  This  outfit  will  readily  handle  1,000  imperial  gal- 
lons per  minute  and  salt  water  will  be  used  throughout  the  sys- 
tem. 

It  is  difficult  to  realize  how  so  many  people  come  to  overlook 
the  importance  of  entrusting  electrical  work  only  to  those  who 
have  a  thoroughly  competent  knowledge  of  their  business.  At 
Winnipeg  the  results  of  this  carelessness  have  been  particularly 
distressing,  according  to  a  report  recently  issued  by  the  City  Elec- 
trician, who  calls  attention  to  the  need  of  an  examining  board  for 
the  due  licensing  of  master  electricians.  During  the  past  twelve 
months  two  fatal  accidents  occurred  in  Winnipeg  through  the 
tampering  of  inexperienced  persons,  and  several  fires  were  in- 
directly caused  by  the  same  trouble. 

It  is  reported  that  the  C.  P.  R.  are  considering  the  electrifica- 
tion of  part  of  their  system  in  British  Columbia.  For  some  years 
they  have  been  in  negotiation  with  the  West  Kootenaj^  Power  & 
Light  Company,  who  own  a  plant  at  Bennington  on  the  Kootenay 
river,  twelve  miles  west  of  Nelson.  The  power  would  extend  over 
an  area  having  a  radius  of  one  hundred  and  fifty  miles  from  these 
falls.  Twenty  thousand  horse-power  is  the  present  capacity  of 
the  plant,  but  within  the  next  few  years  it  is  probable  that  this 
figure  will  be  nearly  doubled.  It  is  estimated  that  the  cost  of 
haulage  from  the  mines  would  be  just  about  halved  by  the  use 
of  electricity. 

An  official  visit  was  recently  paid  by  Mayor  Taylor,  of  Nelson, 
B.C.,  in  company  with  the  entire  civic  engineering  staff,  to  the 
municipal  power  plant  on  the  Kootenay  river,  eleven  miles  below 
Nelson,  which  that  city  are  about  to  take  over.  The  plant  is  cap- 
able of  generating  1,500  horse-power  and  supplies  Nelson  with 
power  for  its  municipally  owned  lighting  system  and  tramway,  be- 
sides giving  power  to  the  various  industries  of  the  place.  On  the 
opposite  bank  of  the  river  T.  May,  the  installing  engineer  for  the 
Westinghouse  Company,  has  just  finished  his  work  on  the  big  plant 
of  the  West  Kootenay  Power  Company,  supplying  Eossland  and 
the  Boundary  with  power  for  their  mines.  The  latest  addition  to 
this  plant  is  capable  of  generating  16,000  horse-power, .  and  has 
been  erected  at  a  cost  of  over  one  million  dollars. 

An  oction  of  great  importance  to  the  Burrard  Power  Comj)any, 
of  Vancouver,  B.C.,  is  now  pending,  a  suit  having  been  brought 
against  them  by  the  Attorney-General,  who  contests  the  validity 
of  the  company's  large  water  record  for  250,000  acres  out  of  the 
Lillooet  river,  lake  and  tributaries  on  the  ground  that  the  rights 
of  the  federal  government  in  the  railway  belt  have  been  infringed 
upon  by  the  water  records  based  on  the  provincial  Water  Claims 
Act.    Admiralty  Judge  Martin  will  decide  the  case. 
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STORAGE  BATTERY  AUTO-TRUCKS. 

Beset  by  the  problem  common  to  all  large  industrial 
establishments  of  transporting  material  from  one  part 
of  the  works  to  another  in  an  economical  manner,  the 
Westinghouse  ]\Iachine  Company  found  the  most  satis- 
factory solution  in  storage  battery  autor-trucks  of  its 
own  design  and  construction. 

Convinced  by  the  results  obtained  during  several  years 
of  continuous  service,  of  their  fitness  for  the  purpose, 
the  company  has  put  the  trucks  on  the  market  and  is 
now  prepared  to  furnish  them  in  capacities  of  from  ten 
to  forty  tons. 

The  system  in  use  in  the  works  of  the  Westinghouse 
Machine  Company  previous  to  their  introduction  con- 
sisted of  small  cast  iron  trucks  of  three-foot  gauge,  mov- 
ed by  hand,  whose  load  was  necessarily  restricted  to  a 
few  tons.  Heavy  eastings  were  transported  to  a  position 
where  they  could  be  handled  by  the  overhead  cranes  by 
means  of  fifty-ton  trucks,  which  were  usually  moved  by 
a  rope  passing  under  a  snatch  block  and  attached  to  a 
crane  hook. 

When  the  storage  battery  auto-trucks  were  installed, 
a  surprising  change  took  place.    On  account  of  the  fa- 


lo-ToN  Truck,  Deck  Removed. 


eility  with  which  the  trucks  could  be  handled,  delays  of 
material  in  transit  were  practically  done  away  with,  and 
since  the  trucks  furnished  their  own  power,  the  number 
of  laborers  required  for  the  moving  of  material  was 
greatly  reduced.  More  important  still,  there  was  a  mark- 
ed improvement  in  crane  service,  since  a  crane  was  no 
longer  needed  for  transporting  castings  below  ten  tons 
in  weight  (the  first  trucks  installed  being  of  ten  tons 
capacity)  from  one  end  of  the  long  shops  to  the  other, 
driving  several  cranes  before  it  and  putting  them  tem- 
porarily out  of  commission.  When  larger  trucks  were 
added  there  was  a  corresponding  iniprovcincnt  in  crane 
service. 

The  I  nicks,  tliongli  of  extremely  sini[)l('  construction, 
are  very  substantially  made  of  the  best  materials.  A 
steel  frame,  thoroughly  braced,  is  carried  on  four  wheels, 
the  .iournals  of  which  run  in  roller  bi'arings.  The  driv- 
ing axle  or  axles,  as  the  case  may  be,  carry  the  motor, 
or  motors,  as  in  street  railway  practice.  The  motor  is 
spring  suspended  from  the  frame  at  one  end,  and  eon- 


nected  to  driving  axle  by  suitable  reduction  gearing.  A 
spring  suspended  cradle  of  angle  iron  cai*ries  the  bat- 
tery trays.  At  the  operating  end  of  the  truck  are 
mounted  the  controller,  brake,  charging  receptacle,  cut- 
out switch  and  volt-ammeter.  A  convenient  step  and 
draw  bar  head  are  provided  at  each  end.  All  the  ma- 
chinery is  below  the  top  of  the  frame  and  is  covered  by 
a  heavy  wooden  deck  for  carrying  the  load.  This  deck 
is  made  in  sections,  so  that  any  part  of  the  mechanism 
is  readily  accessible. 

The  motor  is  of  the  well-known  Westinghouse  vehicle 
type,  capable  of  standing  heavy  overloads,  is  dustproof 
and  self-oiling.  The  controller  is  also  of  the  Westing- 
house vehicle  type,  giving  four  speeds  in  either  direc- 
tion. It  is  provided  with  operating  and  reverse  levers, 
which  are  interlocking  to  prevent  premature  reversal, 
thus  protecting  the  motor  and  the  batteries. 

The  battery  is  contained  in  two  or  more  trays  of  cells, 
and  is  of  ample  capacity  for  the  particular  service.  It  is 
especially  designed  to  operate  at  high  rates  of  charge 
and  discharge,  and,  therefore,  a  battery  of  four  or  five 
times  the  capacity,  as  is  usually  the  practice  in  similar 
service,  is  not  needed,  since  the  plates  in  this  battery 
are  capable  of  discharging  at  a  very  bigh  rate  for  three 
or  four  minutes  at  a  time  without  injury.  Another  rea- 
son for  adopting  a  battery  of  smaller  ampere  hour  capa- 
city than  is  customary  in  similar  work  is  that  the  time 
available  for  charging  during  the  working  hours  is  usu- 
ally thrice  the  period  of  time  that  the  truck  is  actually 
running.  Charging  is  made  so  simple  that  the  truck  can 
easily  be  charged  during  these  idle  periods. 

During  a  six  months'  test  of  the  standard  ten-ton 
truck  herewith  illustrated,  the  power  required  to  charge 
the  battery  in  regular  and  heavy  shop  service  was  accur- 
ately metered.  It  averaged  63  kw.  hours  per  month.  At 
the  high  figure  of  5  cents  per  kw.  hour,  the  cost  for  the 
current  would  be  only  $3.15.  The  work  done  was  record- 
ed and  averaged  practically  700  ton  miles  per  month, 
the  loads  running  from  a  few  hundred  pounds  to  fif- 
teen tons. 

These  trucks  used  as  locomotives  on  a  level  track  and 
without  any  weight  to  secure  adhesion  can  haul,  on 
suitable  ears,  from  one-half  to  their  full  capacity  as  a 
truck,  depending  upon  the  condition  of  the  track  and 
kind  of  bearings  on  the  cars  hauled.  P>y  placing  suffi- 
cient weight  over  the  drivers  to  secui'c  adhesion,  they 
are  capable  of  handling  from  one  to  two  limes  their  ca- 
pacity as  a  truck  for  a  continuous  period  of  not  more 
than  live  minutes. 

►Standard  trucks  are  made  for  six  dilVcrent  gauges, 
namely,  18,  21  1-2,  24,  30  and  36  inciies,  and  4  feet  S  1-2 
inches.  For  track  systems  provided  with  turn  lahles. 
they  are  made  with  rigid  trucks.  AVIici'c  li-acks  are  in- 
stalled with  curves,  the  trucks  fm-  all  gauges  up  to  3() 
inches  are  pi-ovided  with  swivelled  front  axle,  permit- 
ting free  operation  on  curves  a.s  low  as  12  fe<it  in  radius. 
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WIRELESS  COMMUNICATIONS  OVER  SEA. 

iContinueJ  from  page  jo  ) 

probably  have  been  obtaineil.  A  ni;ii-;iii  o\'  fom-  per 
eeut.  is,  however,  sutVu'iont  to  iviulor  }>ossihli>  the  cflicitMil 
working  of  a  very  larjro  number  of  station.s  in  a  i'inn[)ai-a- 
tively  small  area  withont  iutori'oriMU'o.  Tho  ai'tual  wave 
lengths  to  be  used  by  sliips  and  shore  stations  have  been 
tixed  in  some  eountries;  and  in  all  which  are  parties  to 
the  International  Convent  ion.  tlu>  wave  lengths  from 
l.GOO  metres  are  reserved  tor  na\al  purposes;  wave 
lengths  below  IHK)  metres  being  available  for  short  dis- 
tanee  stations,  and  those  above  1,600  metres  for  long- 
range  stations.  The  usual  wave  length  for  short  distance 
stations  (i.e.,  under  100  miles  range)  is  about  400  metres. 
The  German  long  distance  station  at  Nauen  uses  wave 
lengths  of  2,000  metres;  Poldhu  (Marconi)  of  about 
2,500  meti-es,  aiul  Clifden  of  about  4,300  metres. 

Wireless  Telephony — As,  in  the  bridging  of  the  At- 
lantic, wireless  telegraphy  takes  its  place  this  year  as  a 
factor  in  the  long  distance  communication  of  the  world, 
one  is  suddenly  made  aware  that  a  new  agent  has  emerg- 
ed from  the  darkness  of  the  "experimental  stage,"  and 
has  arrived  for  good.  The  United  States  navy  has  or- 
dered twenty-eight  sets  of  wireless  telephones  for  use  in 
communicating  between  warships.  To  those  who  have 
followed  the  experimental  work  which  has  been  going 
on  during  the  last  eight  years  this  development  is  not  a 
matter  of  surprise,  but  merely  a  logical  consequence,  and 
now  that  the  apparatus  has  reached  so  reliable  a  state 
that  it  is  deemed  suitable  for  use  in  warfare,  it  is  prac- 
tically certain  that  wireless  telephony  will  make  such 
rapid  strides  that,  within  the  next  five  years,  the  develop- 
ment will  be  as  great  as  that  of  wireless  telegraphy  in 
the  past  decade,  and  that  in  fact  we  shall  have  come  in 
1912  within  measurable  distance  of  opening  up  direct 
telephonic  communication  with  every  important  city  on 
the  surface  of  the  globe. 

A  vessel  fitted  with  a  wireless  apparatus  is  practically 
never  out  of  range  of  a  commercial  wireless  telegraph 
station  as  long  as  it  is  within  sixty  or  seventy  miles  of 
any  part  of  the  coast  of  the  British  Islands.  The  same 
is  true  of  Europe,  of  the  eastern  coast  of  North  America, 
from  Labrador  to  Florida,  and  for  the  whole  Gulf  of 
ilexico  and  the  West  Indies.  There  are  six  or  seven  sta- 
tions at  various  points  along  the  east  coast  of  South 
America,  and  ten  or  a  dozen  stations  at  points  on  the 
Pacific  coast  of  South  and  North  America.  On  the  route 
to  India  and  the  East,  there  are  points  of  communica- 
tion after  leaving  the  Channel  which  simply  bristles  with 
stations,  at Us'hant,  Corunna,  all  round  the  Mediterranean, 
including  even  Tripoli,  Tunis,  and  Algeria,  Port  Said, 
Port  Tewfik,  Sanger  Island,  India;  Diamond  Island, 
Burma;  the  Andaman  Islands,  the  Philippines,  Tsing- 
tau.  China;  the  Japanese  cqast,  the  Sandwich  Islands, 
and  Samoa.  In  addition  to  these  stations,  which  are  open 
for  commercial  work,  there  are,  of  course,  many  more 
which  are  intended  for  naval  and  lighthouse  communi- 
cations only,  but  which  wTjuld  be  available  in  case  of 
emergency  to  any  ves.sel  in  distress. 


WIRELESS  TELEGRAPHY  ON  THE  GREAT 
LAKES. 

The  extent  to  which  wireless  telegraphy  is  being  used 
on  the  great  lakes  will  be  appreciated,  says  the  "Elec- 
trical World,"  when  it  is  known  that  nearly  70,000 
messages  were  handled  during  the  season  of  1907  for 
marine  interests  by  the  Clark  Wireless  Telegraph  Sys- 
tem. 

When  the  season  opened,  early  in  March,  there  were 
only  two  stations  in  operation,  one  at  Detroit,  Mich.,  and 
the  other  at  Cleveland,  Ohio.  Early  in  the  month  of 
May  a  station  was  placed  in  operation  at  Port  Huron, 
Mich.  In  August  a  fourth  station  was  placed  in  opera- 
tion, at  Buffalo,  N.Y.,  and  in  September  a  fifth  station 
was  placed  in  operation,  at  Toledo,  Ohio.  The  five  sta- 
tions brought  Buffalo,  N.Y.,  Cleveland,  Ohio,  Toledo, 
Ohio,  Detroit,  Mich.,  and  Port  Huron,  Mich.,  into  wire- 
less communication. 

With  the  opening  of  navigation,  the  Clark  Wireless 
Telegraph  Company  began  the  w^ork  of  soliciting  the 
telegraph  business  of  the  bulk-freight  handlers  from 
many  of  the  large  marine  interests  on  the  great  lakes. 
These  interests  combined  represent  some  320  fleets  and 
over  1,000  vessels.  The  telegraph  work  consisted  in  re- 
porting boat  passages,  orders,  etc.,  from  Port  Huron  and 
Detroit  to  the  owners'  and  managers'  offices  in  Cleve- 
land, Toledo  and  Buffalo,  and  in  receiving  reply  mess- 
ages and  orders  for  the  captains  of  the  boats,  as  to  the 
destination  for  the  vessel  to  go  with  her  cargo,  also  fur- 
nishing the  Cleveland  office  with  all  the  up  and  down 
passages  at  Port  Huron  station — these  were  transmit- 
ted twice  daily.  The  passages  iip  to  8  o'clock  in  the 
morning  were  sent  in  at  8.30  a.m.,  and  the  passages  up 
to  1.30  in  the  afternoon  were  sent  in  at  2.30  p.m.  The 
vessel  owners  were  thus  able  to  formulate  the  destina- 
tion orders  before  the  vessels  reached  Detroit. 

In  many  instances  the  vessel  orders  and  destination 
orders  were  given  for  the  vessel  on  passing  at  Detroit, 
and  the  destination  changed  again  before  the  vessel  pass- 
ed the  Lime  Kiln  Crossing.  In  many  instances  this 
could  not  have  been  accomplished  by  wire  telegraph  or 
even  long  distance  telephone.  The  Cleveland  station 
operator  and  Detroit  station  operator  transmitted  and 
delivered  some  of  these  rush  message  orders  in  less  than 
three  minutes.  It  is  stated  that  the  stations  were  oper- 
ated for  the  entire  season  without  serious  delays. 


NEW  ELECTRICAL  INSPECTOR. 

The  Canadian  Fire  Underwriters'  Association  have 
appointed  Mr.  James  Arthur  Hall  as  assistant  electrical 
inspector  in  this  city.  This  completes  a  staff  of  four 
men,  including  the  chief  of  the  department,  Mr.  H.  F. 
Strickland.  Mr.  Hall  has  severed  his  connection  with 
Philip  Lahee,  the  well-known  electrical  engineer  and  con- 
tractor, and  commences  his  duties  at  once. 
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PUBLICATIONS. 

"The  Electric  Furnacb/  Its  Evolution,  Theory  and 
Practice,"  is  treated  in  a  neatly  bound  manual  publish- 
ed by  "The  Canadian  Engineer,"  Toronto.  The  author 
is  Alfred  Stansfield,  D.Sc,  Associate  of  the  Royal  School 
of  Mines,  and  Professor  of  Metallurgy  in  McGill  Uni- 
versity, Montreal,  the  work  being  a  compilation  in  book 
form  of  a  series  of  papers  written  originally  for  the 
"Canadian  Engineer."  The  treatment  of  the  electric 
furnace  is  complete  indeed,  while  the  numerous  illustra- 
tions and  attractive  typographical  appearance  of  the 
book  make  it  a  particularly  desirable  acquisition  for  any 
engineer's  library.    Price  $2  net. 

An  arithmetic  of  electrical  engineering  for  technical 
students  and  engineers  has  just  been  published  by  Whit- 
taker  &  Company,  London.  The  work  contains  72  work- 
ed examples  and  300  exercises,  all  these  being  of  a  char- 
acter usually  met  with  by  the  working  student.  To  such 
the  book  should  be  of  particular  value.  "Arithmetic  of 
Electrical  Engineering."  Publishers,  Whittaker  &  Com- 
pany, London,  E.C.   Price  Is. 

A  very  tastily  printed  catalog  describing  lighting  mag- 
nets, published  by  the  Electric  Controller  &  Supply 
Company,  Cleveland,  0.,  has  reached  us.  The  illustra- 
tions are  particularly  good,  while  the  general  typogra- 
phical appearance  of  the  publication  is  distinctly  praise- 
worthy. 

"Integrating  Wattmeters  for  Single-phase  and 
Polyphase  Alternating  Current  Circuits,  and  for  Di- 
rect Current  Circuits,"  is  the  subject  of  circular  No. 
1137,  issued  by  the  Westinghouse  Company.  This  is  a 
very  complete  and  instructive  publication  on  the  sub- 
ject of  meters. 

"Lifting  IMagnets  and  Recent  Improvements  in  Them" 
is  the  title  of  a  little  booklet  just  issued  by  the  Cutler 
Hammer  Clutch  Company  of  Milwaukee,  makers  of  lift- 
ing magnets  and  magnetic  clutches.  The  subject  matter 
of  this  booklet  originally  appeared  in  Cassier's  IMagazine 
for  October,  1907,  which  is  now  out  of  print.  This  little 
booklet  which  is  printed  in  the  form  of  a  miniature  maga- 
zine, traces  briefly  the  development  of  the  lifting  mag- 
net, illustrates  the  dit¥erent  kinds  of  magnets  used  for 
handling  pig  iron,  metal  plates  and  other  classes  of  mater- 
ial and  explains,  by  an  easily  iinderstood  analogy,  how 
the  magnetic  "lines  of  force"  support  weights  ranging 
from  and  to  10  tons.  Copies  may  be  had  ))y  addressing 
the  Cutler  Hammer  Clutch  Company. 

From  the  Chase-Shawmut  Company  of  Newburyport, 
Mass.,  we  have  received  a  copy  of  their  bulletin  and 
price  list  No.  101.  This  l)ulletin  is  one  of  a  series  which 
this  company  have  been  issuing  for  some  time  past  and 
succeeds  bulletin  No.  100  which  covered  National  Elec- 
trical Code  Fuses,  Cutouts  and  Fittings,  Railway  Cutout 
Boxes,  Pocket  Test  Lamps,  etc.  Bulletin  No.  101  is  des- 
criptive of  the  company's  stage  lighting  appliances,  in- 
eluding  information  on  "Cushing"  stage  pockets  and 
plugs,  bunch  lights  and  music  light  shades. 


A  tasty  little  booklet  entitled  "The  Standard  Accumu- 
lator" has  been  sent  us  by  The  Standard  Electric 
Accumulator  Company  of  New  Jersey.  A  brief  histori- 
cal sketch  of  the  storage  battery  is  followed  by  a  chapter 
on  "The  Standard  Accumulator  and  Its  Advantages." 
Numerous  diagrams  are  introduced  to  illustrate  the  con- 
struction of  the  cell  and  to  support  the  claims  of  the  com- 
pany that  they  have  entirely  eliminated  the  faults  which 
up  to  the  present  time  have  been  so  closely  allied  with 
storage  batteries. 

A  couple  of  pamphlets  descriptive  of  New  Weston  A. 
C.  switchboard  instruments  and  Eclipse  direct  current 
switchboard  voltmeters  and  ammeters  haVe  been  forward- 
ed us  by  the  Weston  Electrical  Instrument  Company  of 
Newark,  N.  J.  Attention  is  directed  briefly  to  a  number 
of  points  of  superiority  claimed  by  the  company  for  their 
instruments,  while  illustrations  and  price  quotations  add 
to  the  serviceableness  of  the  pamphlets. 


CITY  TO  BUY  TORONTO  ELECTRIC  LIGHT 
COMPANY'S  PLANT. 

At  a  meeting  of  the  Toronto  City  Council,  a  few  days 
ago.  the  question  of  approaching  the  Toronto  Electric 
Light  Company  with  a  view  to  purchasing  their  plant 
was  mooted  by  Controller  Harrison.  In  his  opinion  the 
Council  should  address  the  Toronto  Electric  Light  Com- 
pany by  letter  asking  permission  on  behalf  of  the  city 
to  send  experts  to  ascertain  the  value  of  their  plant,  and 
also  have  auditors  and  accountants  go  through  their 
books  so  that  the  Board  of  Control  might  form  some  idea 
of  the  value  of  their  plant.  Controller  Harrison  con- 
tended that  the  city  should  make  the  purchase  at  the 
actual  value  of  the  plant  and  allow  a  reasonable  amount 
for  the  company's  good-will.  It  was  pointed  out  that 
the  $2,500,000  voted  by  the  ratepayers  on  January  1 
would  not  be  sufficient  to  buy  out  the  plant  and  good- 
will, and  that  an  additional  $1,000,000  would  likely  be 
required,  for  which  amount  he  supi^osed  the  Legislature 
and  city  would  make  provision. 

An  interview  will  therefore  probably  take  place  shorl- 
ly  lietween  the  company  and  the  Board  of  Control,  at 
which  the  question  of  purchase  will  be  discussed. 


WINNIPEG  TELEPHONE  COMMISSION. 

The  personnel  of  the  Commission  that  will  have  entire 
control  of  the  operation  of  the  new  government  telephone 
system  in  Manitoba  has  practically  been  decided  upon 
by  the  ^Ministers  of  the  Crown,  though  as  far  as  can  be 
asccrlainod.  the  details  of  their  powers  ar(^  not  decided, 
nor  has  the  new  Telephone  Act  been  drafted.  The  tliree 
men  who  have  been  chosen  are  F.  C.  Paterson.  manager 
of  the  northwest  di'parlnient  of  the  Bell  system,  who 
will  be  made  chairman;  W.  IT.  Hayes,  a.ssistant  manager 
of  the  Bell  system,  who  will  have  charge  of  the  enginecM-- 
ing  work,  and  H.  J.  Horan,  auditor  of  the  northwest 
department  of  the  Bell  system,  who  will  have  charge  of 
tlie  same  work  now  in  his  hands,  _ 
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GENERAL  RILES  TO  BE  OBSEKVEO  BY  CORRESPONDENTS: 

I.  All  enquiries  will  be  answered  in  the  order  reitjived,  unless  special  circiuu 
stancir«  warrant  other  action. 

i.  vjuestions  to  be  answervvi  in  any  specified  issue  should  be  in  our  hands  by 
the  close  ot  the  month  prevx\lingf  publicaliv^n. 

t.  t^ucstions  should  be  c\^ntine\l  to  siibiei'ts  of  (general  interest.  Those  pertain- 
ing? to  the  relative  value  of  ditVerent  nukes  of  app.ir.itus,  or  which  for  in- 
lelliirent  treatment  shv>uld  Ih-  place^l  in  the  hands  of  a  consultingf  engineer, 
ca    »  1  be  cv'tnsidered  in  this  department. 

^.  To  avoid  tiouble  and  unnecx'ssary  delay,  correspondents  should  state  their 
questi>M>s  cle.irly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.    In  all  cases  the  names  ot  our  correspimdents  will  be  treated  confidentially. 


Question  No.  1. — Can  ymi  tell  nic  wlicro  I  can  ixct  an 
electric  heater  to  use  in  a  ^slu)\\  window  for  keeping  the 
frost  off  the  glass? 

Answer. — "We  do  not  know  oi'  any  .special  electric 
heater  made  for  this  [mr|iose.  though  doubtless  they 
could  be  obtained  from  any  of  the  standard  makers  of 
electrical  apparatu.s.  The  simplest  way,  however,  to  ob- 
tain your  desired  result  is  to  use  an  ordinary  electric 
fan.  Just  set  it  at  any  convenient  point  five  or  six  feet 
away  from  the  store  front,  and  direct  the  air  blas't 
straight  on  to  the  glass.  A  comparatively  short  run  at 
full  speed  will  clean  off  the  hardest  frost,  and  after  that 
you  can  kep  the  window  clear,  providing  it  is  of  a  rea- 
sonable size,  by  running  the  fan  at  one  of  the  slower 
sjx^eds.  The  principle  upon  which  the  arrangement 
works  is  simply  that  the  air  delivered  against  the  win- 
dow, being  from  a  warm  part  of  the  store,  keeps  the  in- 
side of  the  gla.ss  at  a  temperature  high  enough  to  pre- 
vent condensation. 


Question  No.  2. — When  we  came  to  read  two  single- 
phase  meters  which  we  have  on  a  three-phase  motor  last 
month  we  fouiul  that  one  of  them  read  a  little  less  than 
it  did  before.  Please  explain  the  reason,  or  was  there 
something  wrong,  and  does  this  mean  that  we  should  get 
a  polyphase  meter? 

Answer. — There  is  nothing  wrong  with  the  results  you 
obtaiaed,  which  are  perfectly  normal  and  will  always  be 
found  when  your  motx)r  runs  at  any  power  factor  less 
than  50  per  cent.  Under  these  conditions,  namely,  a 
ven.'  lighth'  loaded  motor,  one  of  the  two  meters  will  run 
backwards.  In  such  cases,  to  get  your  reading  you  have 
to  deduct  the  indication  of  the  low  reading  meter,  or 
rather  the  difference  between  the  present  and  last  read- 
ings, from  that  of  the  other  one,  instead  of  adding  the 
two  together.  The  results  given  by  two  meters  under 
these  conditions  are  close  enough  for  all  practical  pur- 
poses, though  a  polyphase  instrument  gives  a  more  nearly 
correct  reading.  The  error  in  the  two  meter  combination 
is,  however,  very  small. 


Que^stion  No.  3. — What  is  the  origin  of  the  circular 
mill,  and  what  is  the  relation  between  it  and  a  square 
mill  ? 

An.swer. — A  circular  mill  is  a  purely  arbitrary  or  fic- 
titious quantity,  and  as  such  probably  originated  or  be- 


eaiue  staiulardizVd  simply  from  custom,  it  being  a  very 
easy  inelliod  of  determining  the  relative,  though  not  the 
aclucil,  areas,  «f  a  wire  of  any  diameter.  These  diame- 
ters being  reckoned  in  lineal  mills  determined  the  unit 
to  he  used,  namely,  the  mill,  and  as  all  ordinary  wires 
are  round  the  circular  mill  followed  more  or  le.ss  natur- 
ally as  tx  measure  of  relative  areas.  Probably  if  square 
or  ii>-ctangular  wires  had  been  in  use  at  that  time  the 
square  mill  would  have  been  selected  as  the  measure  of 
area  or  cross  section.  Regarding  the  relation  between  the 
square  and  the  circular  mill  we  would  say  that  the  actual 
area  in  square  mills  of  a  wire  one  mill  in  diarateter  is 
:  X  :  X  2-^    (Radius   ^  x  which    figures   lo  .786 

square  mills.  As  the  circular  millage  of  the  same  wire 
is  1,  it  follows  that  the  square  mill  is  .786  of  a  circular 
mill. 


Qufc^stion  No.  4. — Is  it  really  necessary  to  use  a  pan- 
tagraph  trolley  for  high  voltage  single-pliase  equip- 
ments? If  not,  and  a  wheel  trolley  is  satisfactory,  why 
■is  the  caitenary  form  of  construction  always  used  for 
overhead  work? 

Answer. — Single-phase  roads  are  as  a  rule  instalfed  in 
that  form,  instead  of  being  equipped  with  direct  current, 
because  they  are  usually  quite  long,  and  consequently 
the  copper  required  would  be  excessive  unless  higher 
voltages  than  those  permissible  with  direct  current  ap- 
paraitus  were  used.  This  higher  voltage  necessitates  in- 
creased insulation,  which  cannot  be  obtained  with  ordin- 
ary construction,  except  at  enormous  cost,  hence  the  rea- 
son for  catenary  overhead  work  irrespective  of  the  form 
of  collector  used.  It  is  also  a  necessity,  from  a  mechani- 
cal point  of  view,  if  a  bow  trolley  be  used,  becausti  the 
latter,  being  comparatively  heavy,  cannot  follow  the 
variations  in  the  height  of  an  ordinary  trolley  wire  quick 
enough  to  prevent  heavy  sparking.  Besides  this  there  is 
the  question  of  clearances,  which  cannot  readily  be  ob- 
tained with  ordinary  materials.  The  wheel  trolley  is 
quite  satisfactory  for  use  under  catenary  construction, 
providing  that  frogs  are  installed  at  turnouts,  in  fact, 
the  trolley  wire  being  very  much  more  even  in  height,  a 
wheel  works  better  under  a  catenary  overhead  than  it 
will  under  an  equal  grade  of  ordinary  construction.  On 
the  other  hand,  single-p'hase  roads  being  long  roads, 
and  therefore  operating  as  a  rule  at  exti*a  high  speeds, 
it  is  desirable  to  install  a  trolley  which  practically  can- 
not come  off.  This  requirement  is  tilled  bj'  the  panto- 
graph or  bow  form,  besides  which,  the  motion  being  en- 
tii^ely  up  and  down,  no  swivelling  being  required,  it 
lends  itself  readily  to  air  control,  which  is  rather  better 
than  handling  by  the  ordinary  rope,  when  the  voltage  is 
unusually  high. 


Question  No.  5. — We  have  some  recording  wattmeters 
which  were  calibrated  on  125  cycles,  but  which  will 
shortly  have  to  run  on  60  cycles,  as  we  are  changing  our 
generator.  What  will  we  have  to  do  to  them  to  make 
them  correct,  and  what  will  be  the  result  if  we  i*un  them 
just  as  they  ar'e? 
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Answer. — The  effect  of  the  change  in  frequency,  and 
consequently  the  work  necessary  to  correct  the  error,  de- 
pend 'entirely  upon  the  design  of  your  meters.  If  they 
are  of  the  ccjmmutating  form  the  change  in  frequency 
will  not  affect  them  at  all,  but  if  they  are  of  the  induc- 
tion 'type  the  chances  are  that  they  will  run  a  little  fast, 
say  5  per  c/aiit.  to  12  per  cent.,  when  you  change  to  60 
cycles.  You  can  probably  correct  this  hy  moving  the 
drag  magnets  to  a  new  position,  though  in  some  meters 
certain  structural  changes  are  reciuired,  which  can  only 
be  made  in  the  factory.  In  addition  to  altering  the  posi- 
tion of  th(j  drag  magnets,  which  is  an  adjustment  used  in 
connection  with  loads  of  high  power  factor,  such  as  in- 
candescent lamps,  you  will  also  have  to  readjust  what  is 
called  the  lag  coil,  the  device  that  makes  the  meter  record- 
correctly  on  loads  of  low  power  factor,  such  as  arc  lamps 
and  fan  motors. 


AN  ELECTRIC  HIGHWAY. 

In  the  January  number  of  "The  Inventive  Age"  ap- 
peared the  following  description  of  the  long  distance 
transmission  line  from  Niagara  to  Syracuse,  N.  Y. : 

"A  great  highway — in  some  respects  the  most  wonder- 
ful in  the  world — stretches  through  the  heart  of  New 
York  State  from  Niagara  to  Syracuse.  It  is  160  miles  in 
length  and  from  100  to  300  feet  wide.  It  was  extremely 
expensive  to  construct  and  it  is  patrolled  night  and  day 
and  kept  constantly  in  repair.  Yet  the  travelling  public 
knows  nothing  of  it.  Never  a  wheel  turns  over  its  entire 
length  and  no  one  can  see  or  hear  anything  passing  along 
it.  Nevertheless,  it  is  a  great  highway,  for  over  it  con- 
stantly passes  an  invisible  current  of  electricity  strong 
enough  to  do  the  work  of  almost  100,000  horses. 

"The  construction  of  this  road  was  a  marvel  of  en- 
gineering. A  private  right  of  way  was  purchased,  300 
feet  wide  at  Niagara  and  100  feet  at  the  end  of  the  line. 
This  will  permit  the  biailding  of  similar  lines  and  the 
sending  of  power  to  other  points.  Great  steel  towers 
rise  every  550  feet,  except  at  curves,  where  they  are  set 
closer.  Each  tower  weighs  3,000  pounds  and  is  55  feet 
high.  Insulators,  each  weighing  75  pounds,  are  carried 
on  the  towers,  and  on  these  are  supported  huge  alum- 
inum cables  which  carry  a  current  at  a  pressure  of  60,000 
volts.  These  cables  have  19  straiuls  each  and  were  tested 
for  every  .sort  of  strain  before  they  were  put  into  use.  A 
private  telephone  extends  the  length  of  the  line,  witli 
stations  for  messages  at  eacli  fiftli  lower,  and  the  line  is 
regularly  patrolled  by  a  repair  force.  There  are  11  sub- 
stations along  the  way,  where  the  power  is  stepped  down 
for  industrial  work.  At  each  station,  lightning  arresters 
— (u*  discharges  of  static  electricity — are  put  in.  All  this 
is  significant  of  the  development  of  industries  which  will 
make  Niagara  the  electric-power  cetitn^  of  the  world,  nn- 
ti]  the  I)ai-k  Coiitiuciit  is  civili/rd  and  the  X'icloi'ia  I'^iUs 
made  availabli'  for  general  power  dist  i-ibiit  ion. 


CHILLI WACK,  B.  C  ,  POWER  ENTERPRISE. 

The  International  Power  Company,  Limited,  is  the 
name  of  a  new  concern  which  is  seeking  water  rights  in 
the  vicinity  of  Chilliwack,  B.C.,  for  the  purpose  of  gen- 
erating electric  power.  S.  A.  Cawley,  secretary  and 
treasurer  of  the  company,  has  posted  in  the  water  com- 
missioner's office  an  application  for  20,000  inches  from 
the  Chilliwack  river,  to  be  diverted  about  half  a  mile 
east  of  the  western  boundary  of  Yale  district,  where  the 
boundary  line  and  the  river  intersect,  and  to  be  returned 
near  the  confluence  of  the  Chilliwack  river  and  Toniihy 
creek.  According  to  the  particulars  furnished  to  Mr. 
Fisher,  government  agent,  there  is  a  drop  of  about  400 
feet  between  the  point  of  diversion  and  the  place  of  re- 
turning, and  the  water  will  be  harnessed  by  means  of 
dams,  ditches,  pipes  and  flumes. 


MARCONI  WIRELESS  DOING  CANATIAN 
BUSINESS. 

It  is  announced  that  the  management  of  the  :\Iarconi 
Wireless  Telegraph  Company  is  prepared  to  accept  mess- 
ages in  Montreal  for  transmission  to  the  United  King- 
dom at  the  rate  of  fifteen  cents  a  word.  For  some  months 
past  the  Marconi  Company  has  transmitted  messages 
for  newspapers  by  wireless  telegraphy  across  the  At- 
lantic, and  since  October  17  last,  when  the  service  was 
first  started,  there  has  been  no  interruption  in  it.  This 
servicft?  will  now  be  extended  to  ordinary  commercial 
messages,  in  addition  to  press  work. 

It  is  understood  that  the  ^larconi  Company  have  con- 
cluded a  contract  with  the  C.  P.  R.  for  the  equipment  of 
the  steamers  Lake  ^lanitoba.  Lake  Erie,  Lake  Cham- 
plain,  Lake  Michigan,  Montrose,  Mount  Royal,  Mone- 
/.mna,  ^Fontreal  and  ^Montfort  with  wireless  apparatus. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 
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SPARKS. 

The  perceutage  of  earnings  paid  by  the  British  Columbia  Elec- 
trie  Railway  Company  for  the  last  year  to  the  city  of  Vancouver 
aggregated  sixteen  thousand  three  hundred,  an  increase  of  more 
than  sixty  per  cent,  over  the  previous  year.  The  December  pay- 
ment was  a  record,  being  two  thousand  one  hundred.  The  net  pro- 
fits for  the  year  were  $500,000. 

A  despatch  from  Xo\-a  Scotia  informs  us  that  the  Micmac  Gold 
Mining  Company  are  planning  the  installation  of  a  po\Yer  plant 
for  their  mines  at  Bridgewater.  It  is  understood  that  the  plant 
will  be  built  on  a  tributary  of  the  La  Have  river,  nine  miles  from 
the  mines,  where  it  is  intended  to  build  a  dam  200  feet  long  and 
15  feet  high.  Four  hundred  horse-power  will  bo  developed  now 
and  provision  will  be  made  for  considerable  extensions  later.  The 
company  will  need  two  waterwheels,  two  generators,  motors,  tur- 
bine pumps,  electric  hoists,  drills,  tools,  mining  machinery,  nine 
miles  of  wire  and  about  500  cedar  poles.    It  is  estimated  that 


the  cost  will  be  from  $45,000  to  $50,000.  Work  will  be  started 
on  this  project  at  once.  The  consulting  engineer  is  P.  H.  Moore, 
of  Now  York,  N.Y.,  and  the  secretary,  W.  B.  Arnold,  of  Boston, 
Mass. 

Several  firms  tendered  for  the  supply  of  electric  pumps  and 
motors  for  the  Beach  pumping  plant  at  Hamilton,  Ont.  Engineer 
Sothman,  of  the  Hydro-Electric  Commission,  recommended  for 
the  25  cycle  proposition  the  tender  of  the  Geenral  Electric  Com- 
pany for  motors  at  $12,800  and  the  tender  of  the  Buffalo  Steam 
Pump  Company  for  pumps  at  $7,600,  making  a  total  of  $20,400. 
Mr.  Sothman  next  recommended  the  tender  of  the  Canadian  West- 
inghouse  Company  for  motors  at  $15,945,  which  with  the  Buffalo 
Stoam  Pump  Company's  tender  would  bring  the  total  up  to  $23,- 
545.  For  the  66  cycle  proposition  for  induction  motors  Mr.  Soth- 
man recommended  the  offer  of  the  Swedish  General  Electric  Com- 
pany for  motors  at  $9,800  and  the  Buffalo  Steam  Pump  Com- 
pany for  pumps  at  $8,500,  a  total  of  $18,300.  It  was  decided  to 
leave  these  tenders  open  and  to  call  for  fresh  tenders  for  pumps. 


THE  CANADA  ELECTRIC  CO. 

Are  now  located  in  their  new  premises 
230    I>ox*cl:i.estex*   Sti^eet   lAT  e  s  t,  ]Vf  on  t  x*  e 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CANADA    ELECTRIC  CO. 

LACASSE   ROSSEAU,   Elec.  Eng.  Manager.  230  Dorchester  Street  West,        -  Montreal. 


Induction  Motors 
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PACKARD    ELECTRIC    CO..  Limited 

Works:  St.  CatKa.rirves 

127-129  Bel!  Tel.  Bdg. ,  Montreal.  Somerset  Block,  Winnipeg. 
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Robb-Armstrong  Cross  Compound  Corliss  Engine  at  E'ectric 
Station,  Town  of  Owen  Sound,  Ont. 


ROBB 
POWER 
PLANTS 


Robb 
Engineering  Co. 

L.tmited 
Amherst,  Nova.  ScotiaL 

District  Offices: 

Traders  Bank  Building',  Toronto, 

WILLIAM  McKAY,  Manager, 
Bell  Telephone  Building;,  Montreal, 

WATSON  JACK,  Manager. 
Union  Bank  Building,  Winnipeg, 

J.  F.  PORTER  Manager, 


Cross  Compound  Heavy  Duty,  High  Speed 

GOLDIE  CORLISS  ENGINE 


Built 


by 


Fitted  with  Steam  Actuated 
Dash  Pots,  and  direct  connect- 
ed to  350  K.W.  60  cycle  gener- 
ator, 

Installed  at  the 

Barrie 
Municipal 
Electric  Li^ht 
Plant 


14  &  28  X  30  Cross  Compound  Goldie  Corliss,  150  Rev. 


The  GOLDIE  &  McCULLOCH  CO.,  limited 


GALT 


ONTARIO 


Western  Branch  Quebec  Agents 

248  MoDermot  Ave.,  Winnipeg,  Man.     Ross  &  Greig-,  Montreal,  Que. 


CANADA 

1>.  C.  Selling  Agents 
The  Robt.  Hamilton  Mfg.  Co. 
Vancouver,  B.  C. 
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SPARKS 

fhiof  Eltvtrioiaii  Reiil,  of  Moose  .law,  Sask..  is  ro|ioitoil  lo  liavi' 
teukloreil  his  rtstigiiation. 

It  is  rt'portoil  that  the  Mount  Knj;iiu>i>iinj;  \:  KliH'tiical  Con- 
tnu*tor«,  Moutroal,  Ciuo.,  have  dissolved. 

Subject  to  ratitioation  by  the  Ontario  l-(\o;islatnre,  the  town  of 
Listowel  will  purchase  the  K>eal  eoinpany's  electric  light  plant 
for  *2,500. 

The  rate|»ayers  of  Herlin.  On\.,  have  approved  a  by-law  to  raise 
$;U>,(H)0  to  exteuil  the  street  railway  system  and  electric  light 
pktiit. 

Eitinonton,  Alta.,  will  install  a  new  power  plant,  consisting  of 
a  gas  producer  engine  of  l,t>00  hors<>-power  and  a  2,300  volt  gen- 
erator. 

Application  is  being  made  to  the  Ontario  Legislature  for  author- 
ity to  issue  debentures  to  tlie  amount  of  ,'t!lO,000  for  improvements 
to  the  electric  light  plant  at  Napanoe,  Ont. 

The  Hamilton  Radial  Electric  Railway  Company  have  applied 
to  the  Oovernment  for  permission  to  build  and  operate  a  line  from 
Brant  ford  to  a  point  on  the  Detroit  river  at  or  near  Windsor. 

The  surveys  for  the  West  Shore  Electric  Railway  will  be  com- 
menced shortly  from  Kincardine,  Ont.  Construction  is  expected 
to  start  in  May. 

The  ratepayers  of  Godericli,  Ont.,  have  approved  a  by-law  to 
guarantee  $150,000  of  the  bonds  of  the  Ontario  and  West  Shore 
Electric  Railway. 

The  Port  Arthur  city  council  have  authorized  the  purchase  of  a 


2r)0  horse-power  motor  generator  at  a  cost  of  $8,000  to  provide 
addilional  juiwer  for  the  street  railway. 

C.  11.  Topp,  City  Engineer  of  Revelstoke,  B.C.,  announces  that 
during  the  coming  season  the  city  will  install  a  400  horse-power 
gas  engine  and  a  suitable  gas  producer  plant;  also  a  150  k\v. 
dynamo  to  supply  electric  energy  for  power. 

L'Kcole  Polytechnique,  in  connection  with  Laval  University, 
Montreal,  have  recently  placed  an  order  with  the  Canadian  Fair- 
banks Company  for  a  six  horse-power  special  electric  gas  engine 
and  3  1-2  kw.  direct  current  dynamo  for  experimental  and  demon- 
strating purposes. 

It  is  announced  that  the  Bell  Telephone;  Company  are  contem- 
plating extensive  improvements  to  their  Ontario  lines,  and  that 
the  bulk  of  the  money  recently  received  by  the  company  in  con- 
nection with  the  deal  with  the  Manitoba  Government  is  to  be 
expended  in  and  around  Toronto  as  the  centre  nf  the  province. 

The  Ottawa  Electric  Railway  Company's  receipts  last  year  were 
$574,278,  an  increase  over  1906  of  $48,531.  The  growth  of  this 
concern  has  been  remarkable.  In  1892  the  year 's  receipts  amount- 
ed only  .to  $71,000.  The  number  of  passengers  carried  during 
1907  was  12,623,440,  which  was  1,215,218  in  excess  of  the  previous 
year.    The  company  announce  a  dividend  of  twelve  per  cent. 

Among  the  latest  concerns  to  secure  incorporation  are  the  "Van- 
Bergh  Electrical  &  Manufacturing  Company,  Limited,  with  head 
office  at  Winnipeg,  Man.,  capitalized  at  $250,000.  The  directors 
include  H.  J.  MacDonald,  K.C.,  H.  Poison,  Ashmore  Kennedy,  W. 
McMillan,  H.  R.  Hollinshead,  James  Dodson,  E.  E.  Yates  and  W. 
D.  Pettigrew,  all  of  Winnipeg. 


GOES  LIKE  SIXTY 

SELLS  LIKE  SIXTY 


GILSON  MFG.  CO 


$65 

GILSON 

GASOLENE 

ENGINE 

For  Pumping,  Cream 
ralors,  Chums. Wash  Ma- 
■  ines.  etc.  FEEE  TEIAL 
Ask  for  catalog  all  sizes 
ws,  GUELPH,  ONT. 


I-MAHLISIIEO  1849. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Tbrouzhout  tlie  Civilized 
World. 

Executive  Offices : 
Nos.  346and  348  Broadway,  New  York  City  U.S  A 

THE  BR.\DSTREET  COMPANY  gathers  infor. 
mation  that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  verifying  and  promulgating  information, 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporation.*.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Oftices  IN  Canada  :  Halifax.  N.S  ;  Hamilton,  Ont  ; 
London.  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. ;  Que- 
bec. Que. ;  St.  John,  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver. B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. 

THOS   C  IRVING, 

Gen.  Man.  Western  Canada,  Toronto 


BANKDfFICt:  

HO'JSE  a      ^  -  ■ 

BftjesTOfltFinincs.  ^ 


ID  FOR 


Consulting    Electrical  Engineers 


R.  S,  KELSCH, 

CO^iSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Esdmates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


EDWARD  B.  Merrill 

B.  A.,  B.  A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments   and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 

TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 


Charles  Brandeis,  C.  E. 

A.  M.  CAN  SOC.  C.  E. 
MEM.  AMER.  ELECTRO  CHEMICAL  SOC. 
Etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc, 

Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  M ICA 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadi.in  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC  ENGINEER 

Hooma  1004-B  Traders  Bank  BIdg 
Telephone  Main  7396  TOBOMO 


Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  aa  St.John  Sts., Montrca I 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Arlxitrations. 

P.  E.  MARCHAND  &  GO. 

Electrical  Contractors 

Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTINC 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 
Confederation  Life  Building,  TORONTO 

Cecil  B  S.mith     J.  G  G  Kerry     W  G  Chace 

GUY  M.  GEST 

ENGINEER  AND  CONTRAGTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 

J77  Broadway,  Union  Trust  BIdg  , 

NEW  YORK  CINCJNNATI,  O. 
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The  Federal  Electric  Construction  Co. 


LI  M  I  TED 

Electrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground  Conduits 
and  Transmission  Lines. 

Branch  Store:  Room  306  Stair  Building,  123  Bay  St.,  fnQnMTn 

39  Colborne  St.,  Brantford  Phone  Main  4219.  I  UnUll  I  U 

lAfir^Onri^XT  ELECTRICAL 

Wr^O  1  OW  INSTRUMENT  CO. 

MAIN  OFFICE  AND  WORKS.  WAVERLY  PARK.  NEWARK.  N.J. 

Weston  Standard  Direct  Reading 

Voltmeters,    Millivometers,   Voltammeters,   Ammeters,  Milam- 
meters,   Ground  Detec- 
tors and  Circuit  Testers. 
Ohmmeters,  Galvano- 
meters. 

FOR   PORTABLE,  STATION  AND 
LABORATORY  USE. 

LONDON   BRANCH-Audrey  House, 

Ely  Place,  Holborn. 
PARIS,   FRANCE-E.  H.  Cadiot,  12 

Rue  St.  Georges 
BERLIN  —  European    Weston,  Elec 
trical  Instrument  Co.,  Ritterstrasse 
No.  8«. 

NEW    YORK  OFFICE- 74  CORT- 
LANOT  STREET 


Weston  Standard  PortaV)Ie  Direct-Reading  Voltmeter. 
Model  I. 


ONEIDA  GALVANIZED  CHAIN 


w JlsClTj  SUSPENDING 

ll^^===^IIiiiB^  LAM  PS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,   SHEETS;    WIRE,   TUBING,  CASTINGS 

Prices  with  full  iuformalion  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 

TELEPHONES 


We  manuficture  TELEPHONES  for  all  kinds  of  service. 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEl*llOXE 

aa  illuatrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


II A  LI  FAX,  N.  S. 


Electric  Repair 
and  Contracting 
Company 


The  oldest  aLnd  best  equipped 
firm  in  Canada 


Contracting  Electrical 
Ergineers.  Electrical 
Repairs 


NO.  6  TS^^' 


99  and  loi  West  Lagauchetiere  Street 
Bell  Telephone  Main  2177 

MONTREAL 


ViGioria 

Dm 

Bauerii 

HIGHEST 

AMPERAGE 
LONGEST 

LIFE 

A  trial  will 

convince  you 

THE  CANADA  BATTERY  CO 
Berlin.  Ont. 

PROCURED  IN  ALL 
I      ^    COUNTRIES  • 

LONG  EXPERIENCE 
IN  PATENl  LITIGATION 

I    SEND  FOR  HAND  BOOK 

I  ATE 


ATENTS 


PHONE 


25S2 


RIDOUX  Sc  MAYBEE 

103  Qoy  Street 
TORONTO,      ...  CANADA 
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Westinghouse 

INTERGRATING  WATTMETERS 

Rolling-Ball  Bearings 

Are  found  only  in  Westinghouse  Wattmeters. 
They  insure  initial  and  permanent  accuracy. 
They  greatly  increase  jewel  life. 

Canadian   Westmgliotise  Company,  Limited 

General  Office  and  Works:  HAMILTON,  OKT. 

For  particulars  address  nearest  Office: 


Traders  Bank  Bldg., 
TORONTO. 

439  Pender  St., 
V'ANCOUVER. 


HAMILTON. 

922-923  Union  Bank  B!dg., 
WINNIPEG. 


Sovereign  Bank  of  Canada 
Bldg.,  MONTREAL. 

134  Granville  Street, 
HALIFAX. 


INDUCTION  MOTORS  FOR  IMMEDIATE  DELIVERY 

ALL  3  PHASE,  133  CYCLES,  550  VOLTS,  CONSTANT  SPEED 


2 

-33 

Horse  Powei? 

2- 

xo 

Horse  Powrex* 

1- 

66  it 

X- 

-5 

66  66 

2 

-15 

66  66 

1- 

-3 

66  66 

Complete  with  Starting  Boxes,  and  all  in  good  order.    Will  be  sold  cheap  to  clear. 
Full  Particulars  and  Prices  on  request 

THE  JENGKES  MACHINE  CO.,  LIMITED  -  -  SHERBROOKE,  QUE. 


General  Electric  Co.  of  Sweden 

McLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  BIdg.,  TORONTO 
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The  Brilliant  Lamp 

Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  18  years'  ex- 
perience as  the  only  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 

lamp    if   we    wanted    to.  OUR 

KNOW    HOW    includes  many 

wrinkles  of  our  o>vn  -  that  means 
a  good  lamp. 

ONTARIO  LANTERN  &  LAMP 
CO.,  Limited 

HAMILTON      ^  CANADA 


THE  McEWEN  "JfAJSi^Pc 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 
Write  For  Latest  Bvjilotin  and  Prices, 


Waterous    Ervgirve    Works  Co 


BRANTFORD.  CANADA 


CANADIAN    ELECTRICAL  NEWS 


Ex.  S.  S.  MOUNT  TEMPLE,  Slightly  damaged 

25  Cases  French  Electric  Bronzes 

On  sale  at  less  than  cost— by  arrangement  with  the  Underwriters. 

MIDLAND  ELECTRIC  CO. 

119-121  D'Yonrille  Square,  MONTREAL 

THE    ONLY    STRICTLY    WHOLESALE    SUPPLY    HOUSE   IN  CANADA 


V-/  "yOUR  ELE,6TRi6ftL  SirPLY" 

 HOUSE  

51  Victoria  Square  -  -  /V\ONTRE./VU 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD. 


The 


Electtical  Constrtiction  Co., 

of  London,  Limited 

32-40  Dundas  Street.  London.  Can. — Phone  1103. 
Perf^'Ction  T)  pe 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Desijjned  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maiie. 


Estimates  Cheerfully  Given 


Descriptive    matter  turnished 
on  application 


LONG   DISTANCE   PHONE  MAIN  3149 


ELECTRICAL  REPAIRS 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  CO. 

526-328-350  CR.AIG  STREET.  WEST  -  -  MONTREAL 
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"SUPERIOR''  Alternating 
Current    nduction  Motors 

single  PKatse,  Multl  PhaLse 
ConstaLrvt  Speed,  VaLrlaLble  Speed 

Alternators  for  Power  and  Light 

"SUPER.IOR."  Direct  Cvirrent 
Machines  to  Svilt  SlII  Conditions 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  Kin.^  St.  West,  Toronto 


KIPP  OIL  PUMPS 

IT  Is  now  conceded  that  the  best  method  of  lubrication  for  engine  valves  and  cylin- 
ders and  other  machinery,  even  the  bearings,  is  by  automatic  pumps,  which 
provide  positive  lubrication,  where  and  when  needed,  and  which  ceases  when  the  engine 
is  at  rest. 

The  amount  of  oil  wasted  each  year  by  condensing  lubricators  is  more  than  enough 
to  oil  machinery  properly  had  it  been  applied  by  Kipp  lubricators,  as  they  will  deliver 
exactly  the  quantity  of  oil  desired,  and  will  absolutely  deliver  it  against  any  pressure, 

as  each  pump  is  tested  and  made  to  work  against  i,6oo  lbs. 
pressure  on  a  hydraulic  gauge  before  being  shipped. 

The  special  feature  of  the  Kipp  lubricator,  and  one  that 
is  possessed  by  no  other,  is,  that  it  contains  no  valves  or 
stuffing  boxes  in  the  pumping  mechanism.  It  is  a  well- 
known  fact  that  it  is  impossible  to  pump  heavy  cylinder  oil 
in  small  quantities  by  the  use  of  valves  without  heating  it  to 
a  high  degree.  Without  valves  the  oil  can  be  handled  in 
as  small  quantities  as  desired  without  heating. 

SIMPLE     -  ECONOMICAL 
MONEY  SAVERS 


Style  B. 


Sivii-:  A  Hkackkt  Base 


CANADA  FOUNDRY  COMPANY,  Limited 


Head  Office  and  Works  :  TORONTO,  ONT. 


District  Offices  : 


Montreal 


Halifax 


Ottawa 


Winnipeg 


Vancouver 


Rossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Lire  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 

Everything  Fi  lly  Guaranteed 


Abo  Dealers  in  Everything  Electrical 
Largest  and  Alost  Complete  Line  in  the  East 


261  Devonshire 
4-5  Winthrop  Street 

BOSTON       -  MASS. 


K.  N.  Fiiu.Lii's,  President.  Geo.  H.  Olney  2nd,  Secretary-Treasurer. 

Eugene  F.  Phillips 
Mlectrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 
Chicago  Office  :  135  Adams  Street. 


SHAWMUT^ 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 


30,   60,  100  Ampere 
250  Volts 


Single  Pole      Double  Pole 
Triple  Pole 
Main  Line  Porcelains 


BRANCH  PORCELAINS 
t/  or  ALL  KINDS 


See  Our  Catalogue  No.  100 

CHASE  SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 
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The  Brilliant  Lamp 

Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  18  years'  ex- 
perience as  the  only  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 

lamp    if   we    wanted    to.  OUR 

KNOW    HOW    includes  many 

wrinkles  of  our  own— that  means 
a  good  lamp. 

ONTARIO  LANTERN  &  LAMP 
CO.,  Limited 

HAMILTON      ^  CANADA 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


9  9 


"DioLmond  H 

SWITCHES  irr<i.^5.SLSi  APPLIANCES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


MANUFACTURED  BY 


Galvanized 
Steel 

Wall 

Cases 

Automatic 
Plush 
Receptacles 
and  Plugs 

o  o 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

^Aatnis"  •  W»  Bongard   Co.,  Limited     60  Wellington  st.  West,    Toronto,  Can. 
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INDUCTION  MOTORS 

Immediate  shipment  from  stock  of  standard  ratings  and 
voltages,  from  3  h.p.  up  to  50  h.p.  For  prices  and 
deliveries  on  larger  sizes,  write  nearest  Sales  Office. 


LARGE   INDUCTION   MOTOR   FOR  OPERATING  FLOUR  MILL 


ALLIS  -  CHALMERS  -  BULLOCK 


District 
Sales  Offices 


i 


LIMITED 

NEW  GLASGOW,  N.S. 
MONTREAL,  82  Sovereign  Bank  Bldg. 
TORONTO,  810  Traders  Bank  Bldg. 


WINNIPEG,  251  Notre  Dame  St. 
NELSON,  Josephine  Street. 
VANCOUVER,  416    Seymour  St. 
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TRADE  MARK 

R.eg.  U.  S.  PaLtent  Office 


W 


THE  STANDARD 
FOR 
RUBBER 
INSULATION 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Induction  Motors 


RUGGED  DESIGN 
HIGH 

POWER  FACTOR 

LOW  TEMPERATURE 

GUARANTEES 


Bulletin  100 


The   PACKARD    ELECTRIC    CO.,  Limited 

Works:  St.  CatKaLrines 

127-129  Bell  Tel.  Bdj,'-.,  Montreal.  Somerset  Block,  Winnipeg. 


J 
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Sparks. 

The  city  of  Toronto  cannot  \>nilortako  t)io  runniiij;  of  a  liiu'  of 
oleetrie  busses,  aooonling  to  the  report  of  City  Solicitor  rhisliolm 
in  a  letter  to  the  Boanl  of  Control  recently  sent. 

J.  B.  Uaughn,  Broekville,  Ont.,  is  sai.l  to  be  inoiiiot ino  a  si'licmr 
to  bttilil  an  elivtric  railway  nlono;  the  banks  of  tiie  St.  liawniice 
from  Preseott  a  distance  of  sixteen  miles.  In  this  connection  it 
is  thoujiht  that  a  street  railway  ami  a  summer  jileasun'  |iaiU  Tiiay 
lie  established  in  Brockville.  British  capitalists  aro  saiJ  to  be 
interested  in  these  projects,  which  involve  an  cxin'iulitui-o  of  $1,- 
500,000. 

In  the  phmseology  of  a  .Montreal  aes|iatcli,  the  new  liobort 
Syndicate,  who  have  been  tendering;  for  the  city's  lighting  con- 
tract of  that  city,  were  recently  given  a  "black  eye"  in  the  Court 
t>f  King's  Bench.    The  appeal  6f  Vipoiul  A.  against  JO.  A. 

Robert  and  associates  for  control  of  the  Moiiliv  al  Klectric  Light 
Company  was  maintained.  In  the  Superior  (  ourt.  Mr.  Justice 
Bruneau  had  declared  i[essrs.  Robert  and  his  associates  duly 
eUvted  otlicers  of  the  company  and  entitled  to  control  it.  This  de- 
cision has  now  been  reversed,  and  Messrs.  Vipond  therefore  assuini' 
full  charge  of  the  alfairs  of  the  company.  There  were  originally 
five  incorporators  of  the  Montreal  Electric  Light  Company,  among 
them  being  the  late  Senator  Ryan  and  Sir  John  J.  C  Abbott.  The 
Robert  Syndicate  had  secured  Mr.  Ryan's  share,  and  by  so  dodng 
claimed  to  have  secured  also  the  Abbott  interest  by  virtue  of  an 
entry  in  the  late  Sir  John  Abbott's  toooks,  recording  the  receipt  of 
<i.')00  for  the  charter  of  the  Montreal  Electric  Light  Company. 
Vipond  Bros.,  however,  had  bought  from  Sir  John  Abbott's  heirs 
all  the  rights  and  title  to  the  share  of  the  late  Sir  John  Abbott, 
and  contended  that  there  had  never  been  a  previous  sale.  Both 
parties  secured  the  interest  of  two  of  the  original  incorporators. 
The  whole  dispute  arose  over  the  Abbott  interest. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 
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Total  177  20 


SPECIAL 


'ALAMO  * 

Gas   or    Gasolene  Engines  for 
Electric  Lighting 

Made  in  sizes  from  5  to  50  H.  P.    Designed  specially 
for  running^  Dynamos  and  can  be  operated  on  Natural 
Gas,  Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.   S.  COOPER 

12S  .Ai)F,L.\iDE  St.  E.  -  Toronto,  Ont. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMAIURE 

BABBITT  METAL 

THE  CANADA  METAL  GO. 

LIMITED 

WILLIAM  ST.    -    TORONTO,  ONT. 

Phone  M  1729. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 

household. 


LONG  DISTANGE  TELEPHONE  SERYiGE 

has   no   equal    for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


m  mmi  mm  of  giuidii 


"CALVADUCT"ahd"LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 
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HIGH  EFFICIENCY 


32  CP.  40  Watts 


LAMPS 

Write  iok  Prices 

The  Sunbeam  Incandescent  Lamp  Co.  of  Canada,  Limited 

Main  Ollk\- :  iNoi  thwi  sli  ni  OWwc  .iiul  W  .irrliousc  :  I'.u  loi  v: 

TORONTO    251  Notre  Dame  Street,  WINNIPEG      ST.  CATHARINES 


r  A  X  A  n  I  A  N    E  I.  1^  0  T  U  I  0  A  L  NEWS 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  FormoLn 

248  aLnd  250  Craig  Street  W. 

Montreal,  Que. 


ONEIDA  GALVANIZED  CHAIN 


SUSPENDING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


THE 


CROCKER 
TURBINE 


PERFECTLY  ADAPTED 
FOR  HYDRO-ELECTRIC 
INTSTALLATIONS .  .  . 


Pair  of  35-inch  .Sfkcial  Ckockek  Turbines,  one  of  two  pair,  direct  connected  to 
generators.    At  station  of  Sherbrooke  Power,  Light  and  Heat  Co. 


We  Invite  Specifications  From  Consulting 
Engineers. 

Estimates   Promptly  Furnished 


The  Jeuckes  Machine  Co.,  Limited 

General  Offices  :  SHERBROOKE,  QUE. 

WORKS  :  SHERBROOKE,  QUE.;       ST,  CATHARINES,  ONT. 

SALES  OFFICES :       SHERBROOKE  ST.  CATHARINES  ROSSLAND  HALIFAX  COBALT 

KINDLY   ADDRESS   ENQUIRIES  TO  NEAREST  SALES  OFFICE 
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MONTREAL     -      Telephone  Main  2299.    B34  Board  of  Trade 
D.  BURNSIDE,  Representative 
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The  Ca-na^dla-rv 
Electrical  Asso- 
ciation. 


As  is  announced  elsewhere  in  the 
present  issue,  the  Executive  of  the 
'Canadian  Electrical  Association 
has  selected  Toronto  as  the  scene  of  the  19Q8  Convention, 
and  has  decided  that  it  will  be  held  in  June.  It  had  been 
proposed  that  the  gathering  be  held  in  Winnipeg,  which 
would  undoubtedly  have  been  a  good  location  from  many 
points  of  view,  but  against  it  was  the  fact  that  owing 
to  the  great  distance  involved  the  expenses  would  be 
heavier  than  the  Association  cared  to  incur,  besides 
which  the  trip  would  take  too  much  time.  Another  point 
that  naturally  caused  some  discussion  was  that  of  Sep- 
tember versus  June,  the  latter  finally  being  chosen.  This 
action  of  the  Executive  will  also  doubtless  meet  with 
the  approval  of  the  great  majority  of  the  members,  be- 
cause as  a  rule  operating  men  cannot  afford  to  be  away 
in  the  fall.  Last  year,  in  view  of  the  Montreal  Electrical 
Exhibition,  was,  of  course,  an  exception,  but  as  thet"e  is 
nothing  of  that  sort  this  year  the  spring  is  undoubtedly 
the  best  time. 

Now  that  the  meeting  place  and  the  time  have  both 
been  announced,  it  is  incumbent  upon  each  and  every 
operating  company  to  make  such  arrangements  as  are 
necessary  to  ensure  that  it  is  well  represented  at  the 
Convention.  Tlic  l)enefits  of  membership  are  obviously 
many,  for  instance,  none  but  a  representative  and  strong 


Association  can  effectively  take  up  such  questions  as  the 
Hydro-Electric  campaign,  the  various  legislation  that 
may  affect  its  interests,  etc.,  etc.  The  results  obtained 
by  the  delegation  that  went  to  Ottawa  a  few  weeks  ago 
regarding  the  fees  for  meter  inspection  is  an  evidence  of 
what  can  be  done  in  such  matters.  Obviously,  it  is  un- 
fair that  work  which  is  for  the  benefit  of  every  central 
station  should  be  left  to  the  energies  and  the  financial 
resources  of  but  a  few. 


A.  I.  E  E.  Standards 
for  the  Incandes- 
cent Lamp, 


As  time  goes  on  practice  changes 
quite  radically  on  many  important 
points,  as  witness  the  present  meth- 
ods of  rating  arc  lamps  as  against  the  original  candle 
power  specifications,  or  the  permitted  (sometimes  even 
required)  grounding  of  certain  circuits  as  compared  with 
the  first  rules  about  high  insulation.  Another  change 
.just  about  as  radical  as  these  two  is  that  relating  to  the 
standards  of  light  and  the  rating,  etc.,  of  incandescent 
lamps,  as  contained  in  the  Institute  Standardization 
Rules  relating  to  that  device.  In  the  first  place  the  Eng- 
lish Parliamentary  candle,  which  has  hitherto  been  the 
legal  standard,  has  been  displaced  by  the  Hefner  amyl- 
accetate  flame.  This  latter  has  for  i?ome  time  been  the 
recognized  standard  in  Germany,  in  fact  throughout 
most  of  Europe,  outside  of  England,  so  that  the  change 
but  brings  this  continent  into  agreement  with  what  is 
doubtless  the  better  practice  of  the  two.  The  Hefner 
candle  is  roughly  85  per  cent,  of  the  other,  which 
accounts  for  the  efficiency  of  the  Tungsten  lamp,  which 
is  largely  a  European  development,  being  so  frequently 
spoken  of  as  1  watt  per  candle.  The  candle  thus  refer- 
red to  is  of  course  the  Hefner  unit,  1  watt  per  candle  on 
this  basis,  being  ju.st  about  equal  to  1  1-4  watts  per  Eng- 
lish candle,  which  is  the  efficiency  that  the  Tungsten 
lamp  is  being  developed  at  on  this  continent.  The  Insti- 
tute specifies  that  our  ordinary  commercial  candle  power 
shall  be  known  as  100-88  of  the  Hefner  unit.  Another 
very  marked  departure  from  present  practice  is  con- 
tained in  the  section  relating  to  efficiency,  which  is  de- 
fined as  the  relation  between  the  average  spherical  candle 
power  and  the  watts  consumption.  This  is  of  course  a 
very  proper  change,  because  efficiency  is  universally  ex- 
pressed as  the  proportion  between  output  and  input,  not 
input  to  output,  as  is  the  ease  when  we  speak  of  watts 
per  candle. 

Another  valuable  section  is  that  relating  to  the  com- 
parison between  lamps  of  varying  shapes  of  filament,  the 
rule  being  definitely  laid  down  that  the  average  spherical 
candle  power  shall  be  taken  as  the  basis  of  comparison. 
This,  being  a  measurement  of  the  total  light  emitted  by 
any  lamp,  is  obviously  much  more  proper  than  the  aver- 
age horizontal  or  the  tip  candle  power,  unless  when  com- 
paring lamps  having  filaments  of  exactly  the  same  shape. 

It  is,  of  course,  unlikely  that  these  alterations  will  at 
once  come  into  general  commercial  u.se,  because  all  cur- 
rent practice  changes  but  slowly,  but  it  is  altogether 
probable  that  the  introduction  of  the  new  liigh  efficiency 
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lamps  will  rosnlt  very  larjroly  in  tlu*  (1roi>i/ni>;  of  liio 
oandlo  powor  rating  as  a  ooiniiuM-cijil  iiu^isui'oiiuMit ,  its 
plaiv  htMiisr  takon  by  tlio  total  watts  coiisuinpl ion.  Tliis 
is  line  to  the  faot  that  as  elootric  liu:lilinii-  is  now  pn  lt.v 
tirmly  establishoil  on  its  own  foct.  thcro  is  not  tlii^  sanio 
iiooil  as  fornu'i'ly  oxisttnl  for  a  basis  of  coniparison  be- 
tween it  and  other  illuuiinants.  besides  wliieh  il  is  the 
eonsuMiption  and  not  tlie  eandle  jiower  tliat  after  all  de- 
termines that  most  important  i>oint.  nami^ly.  the  central 
5Jtation's  revenue  and  tlie  eonsnmer's  exiXMulil ur(>.  Fur- 
ther, the  introdnet  ion  of  thest>  new  lamps  means  that  all 
our  present  understandings  of  the  relation  between  the 
lisrht  emitted  and  the  energy  eoiisiuned  will  have  to  be 
materially  ivvised.  This,  eombined  with, the  fact  that  the 
«'andle  powei-s  of  the  smallest  wattage  lamps  that  it  will 
i»e  possible  to  make  will  be  very  lundi  lai'ger  than  have 
hitherto  been  used  for  ordinary  incandescent  lighting, 
will  render  the  candle  jiower  of  gradually  decreasing  im- 
portance. Hence  it  will  probably  disappear  to  quite  a 
large  extent  as  the  ordinary  method  of  rating  an  incan- 
descent lamp,  just  as  it  has  in  the  ease  of  arc  lamps. 
Legally  speaking,  though,  it  will  have  to  be  retained  on 
the  label  of  all  lamps  used  in  Canada,  at  least  until  the 
present  Act  is  re^qsed.  as  this  latter  at  present  calls  for 
the  candle  power  and  voltage  to  appear  on  the  label. 


It  is  a  curious  fact,  and  one  fre- 
The  °^  'f^o     quently  remarked  upon,  that  very 

few  of  us  see  any  crime  in  evading 
a  customs  officer,  if  we  can  manage  to  do  so.  But  did  it 
ever  strike  you  that  in  the  electrical  trade  there  was  an 
almost  exact  parallel  to  this,  namely,  that  a  large  pro- 
portion of  those  engaged  in  it  are  always  ready  and 
anxious  to  beat  the  electrical  law,  as  set  down  in  the 
National  Code.  There  are  always  arguments  to  be  heard 
against  the  customs  system  and  the  restraints  attendant 
on  it.  but  no  one  seriously  and  openly  opposes  the  Code, 
even  to  the  extent  of  disagreeing  with  but  part  of  its 
rulings,  let  alone  the  whole.  "Why  then  should  we  not 
all  make  an  honest  endeavor  to  comply  with  its  require- 
ments, and  give  it  our  hearty  and  honest  support  in- 
stead of  trsTug  to  slink  past  with  something  that  is  just 
a  little  reprehensible,  perhaps  very  much  so.  The  Code 
should  be  looked  upon  as  a  guardian  policeman,  a  valued 
protector,  not  as  an  avenger  who  is  to  be  shunned  and 
dreaded.  Is  it  not  incumbent  on  us  to  realize  the  error  of 
our  wavs.  and  to  mend  them  as  fast  as  we  can? 

In  the  first  place,  the  Code  is  not  an  arbitrary  compila- 
tion which  we  must  swallow  willy-nilly,  but  the  essence  of 
the  opinions  of  manufacturers,  dealers,  consulting  men, 
and  contractors.  Suggestions  as  to  changes  are  alwa.ys 
welcome,  in  fact  are  sought  after,  and  are  thoroughly 
discussed  and  dissected  before  being  put  into  operation.- 
New  Code  rulings  may  sometimes  look  to  be  unnecessary, 
\n  fact  irksome,  but  you  can  always  depend  that  there  is 
some  good  reason  for  the  alteration  or  addition,  other- 
wi.se  they  would  not  be  there.   This  being  the  case,  why 


should  we  not  rest  secure  in  the  confidence  that  its  com- 
])il(M's  know  what  they  are  doing,  and  comply  with  it 
fully  and  I'lecly,  instead  of  doing  only  what  is  absolutely 
necessary  lo  comply  with  tli(>  letter  of  the  law.  and  then 
only  under  compulsion.  Its  sole  aim  and  object  is  to 
n\:\ko  el<>ctric  energy  and  electric  light  the  best  fire  risks 
and  llie  least  nuMiace  to  life  that  they  can  possibly  be. 
'Sui-ely  it  is  to  the  intei'ests  of  all  who  are  in  any  way 
concerned  with  electrical  matters  that  this  be  accomp- 
lished. If  tlie  makers  and  distributors  of  coal  oil  could 
render  it  less  hazardous  than  it  now  is,  do  you  think  that 
they  would  not  gladly  unite  to  do  sol  If  the  manufac- 
turers of  gas  and  gasoline  engines  could  only  arrange 
matters  so  that  there  would  be  next  to  no  danger  in  the 
operation  of  their  products,  would  they  not  hasten  to 
take  the  necessary  steps?  Why  then  should  not  electrical 
men,  employing  as  they  do  a  materially  less  hazardous 
agent,  gladly  and  willingly  obey  those  rules  which,  if 
thoroughly  observed,  wall  almost  absolutely  prevent  dam- 
age to  property  and  danger  to  life  from  electric  causes. 
Surely  it  is  to  their  every  interest  to  do  so. 

Then  a  word  to  the  other  side,  to  the  policemen,  so  to 
speak,  represented  usually  by  the  Underwriters.  Enforce 
the  Code,  the  whole  Code,  and — and  this  is  most  import- 
ant— nothing  but  the  Code.  Local  rulings,  in  one  city 
calling  for  fuses  below  the  switch,  and  in  another  above 
it,  in  the  West  calling  loudly  for  slow-burning  weather- 
proof, and  in  the  East  refusing  it  entirely,  the  Code  not- 
withstanding, are  obviously  a  source  of  bewilderment 
and  aggravation.  The  Code  is  broad  enough,  and  yet 
specific  enough,  it  is  complete  enough,  to  stand  on  its 
own  feet,  let  las  all  recognize  that  it  is  a  friend,  not  an 
enemy,  and  stand  shoulder  to  shoulder  with  it  and  each 
(tther,  to  the  end  that  the  electrical  interests  of  Canada 
rapidly  advance  to  their  proper  place.  "United  we 
stand,  divided  we  fall."  is  never  more  true  than  of  the 
I)resent  matter.  A  mob  without  a  leader,  a  eountry  with- 
out a  ruler,  a  profession  without  its  laws,  are  all  impot- 
ent. Let  us  recognize  this  principle,  and  act  the  part  of 
the  true  friend  to  ourselves  and  all  others  who  have  to  do 
with  the  electrical  art  by  supporting  its  Code. 


Bell  Telephone  May  Sell  to  Western  Provinces. 

At  the  annual  meeting  of  the  Bell  Telephone  Com- 
pany of  Canada,  held  February  27  last,  it  was  announced 
by  President  Sise  that  the  company  is  preparing  to  sell 
its  plant  and  business  in  the  Provinces  of  Saskatchewan 
and*  Alberta,  provided  that  a  proper  agreement  can  be 
arrived  at. 

Mr.  Sise  stated  that  the  Bell  Company  had  no  par- 
ticular desire  to  sell,  as  they  had  already  done  in  the 
Province  of  Manitoba,  but  that  it  was  better  to  do  this 
than  to  enter  into  competition  with  the  Government. 

The  shai'cholders  pas.sed  a  resolution  authorizing  the 
board  to  deal  with  the  Governments  of  these  provinces 
for  the  sale  of  cither  one  or  both  as  being  best. 


High  Voltage  Insulator  Manufacture/ 


1\\  Walter  T.  Gouuard 


Porcelain  Insulators. 
The  transmission  of  power  by  means  of  electric  cur- 
rents of  greater  or  less  voltage,  began  with  the  introduc- 
tion of  the  electric  telegraph,  and  almost  the  first  prob- 
lem encountered  was  line  insulation.    It  is  of  interest 


ranged  to  be  fastened  together  by  means  of  tliin  joints 
of  Portland  cement.  This  is  the  conventional  design 
and  is  used  for  all  voltages,  though  the  size,  number  of 
shells,  and  shape  may  vary  with  the  voltage.  In  general, 
American  high  voltage  insulators  are  now  made  of 


Fig.  I. 

in  this  discussion  to  note  that  the  first  insulators  success- 
fully used  were  of  porcelain.  From  that  time  to  the 
present  the  progress  has  been  rapid,  the  voltage  having 
risen  from  two  or  three  volts  of  the  telegraph,  to  a 
present  prospective  line  voltage  of  150,000,  and  from 


several  shells  nested  together,  while  European  manu- 
facturers still  persist  in  turning  complicated  shapes  from 
solid  masses  of  dry  clay. 

The  manufacture  of  porcelain  is  one  of  the  oldest  arts, 
but  only  recently  has  it  in  any  sense  been  placed  upon  a 


Fig. 


the  lowest  to  the  liighest  it  has  always  l)oen  recognized 
that  best  construct ioti  involved  the  use  of  iiorcclaiii 
insulators. 

Fig.  6  shows  sectional  drawing  of  a  high  tension  in- 
sulator made  of  several  shells  nested  together  and  ar- 

•  Paper  read  before  the  Klectrical  Section  Canadian  Society  Civil  Engineers. 


scientific  basis;  in  fact,  potteries  for  llic  prrdnci  jon  ,,|' 
electrical  porcelain  exclusively,  have  not  Ixmmi  in  exist- 
ence for  more  than  ten  years,  ami  during  llml  i\n\o  if 
lias  been  necessary  to  develop  an  entirely  lu'w  svstem  of 
handling  pottery  products. 

Porcelain    For  electrical    pur|>os(^s   is   a    niixtun^  of 
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grround  flint  or  silicon  dioxide  and  feldspar,  or  (K.,0  Al., 
OjSiOj)  potassium  aluminum  silicate,  raised  to  virtrify- 
in«r  temperature,  that  is,  to  a  temperature  suflficientiy 
high  to  melt  the  feldspar  ami  permit  it  to  unite  the 
partielos  of  tlint  into  a  perfectly  homogeneous  body  of 
uniform  electrical  and  mechanical  strength.  The  pro- 
duction of  electrical  porcelain  differs  from  the  ordinary 
pottery  product  in  that,  in  addition  to  presenting  a 
.«;ynunetrieal  and  tlawless  exterior,  it  must  possess  in- 
herent electrical  and  mechanical  strength. 

Process. 

Flint  ami  feldspar  occur  in  nature,  as  rock,  which  is 
reduced  at  the  mine  by  grinding  to  a  degree  of  fineness 
comparable  to  that  of  flour  and  of  equal  whiteness. 
The  modern  electrical  porcelain  potter  mixes  the  proper 
proportions  of  tlint  and  felds[)ar  and  again  grinds  the 
material  in  the  presence  of  water  in  order  to  obtain  in- 
timate mixture.  The  mixture,  or  as  it  is  dubbed  iu  the 
factory,  "clay."  is  separated  from  the  excess  water. 


aiul  (piil(^  rough,  of  good  dielectric  strength,  but  with  a 
surface  which  would  gather  and  hold  dirt  and  soot  and, 
because  of  the  extreme  fineness  of  the  irregularities,  be 
practically  beyond  possibility  of  cleaning.  For  this  rea- 
son, and  no  other,  are  the  insulators  covered  with  a 
glassy  coating  of  extreme  smoothness,  capable  of  being 
washed  by  the  gentlest  rains.  The  glazing  process  is 
very  simple.  Immediately  before  being  placed  in  the 
Iviln,  the  insulator  shell,  Avhieh  in  its  dry  state  is  about 
as  strong  as  blackboard  crayon,  is  dipped  into  solution 
of  elay  and  water  and  by  virtue  of  its  dryness  absorbs 
a  certain  amount.  On  being  heated  the  clay  melts  be- 
fore the  body  vitrifies  and  so  spreads  very  evenly  over 
tlie  entire  surface.  The  presence  of  a  small  amount  of 
iron  in  the  clay  is  responsible  for  the  brown  color  so 
generally  used  in  this  country,  although  any  color  can 
be  obtained  by  the  use  of  the  proper  materials  in  the 
glaze.  The  firing  process  is  entirely  a  matter  of  tem- 
perature and  its  complications  are  all  practical  ones  due 
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immediately  after  leaving  the  grinding  mills,  by  means 
of  filter  presses  and  afterward  brought  to  uniform  plas- 
ticity by  means  of  kneading  machinery. 

The  first  step  in  the  construction  of  an  insulator  is 
to  build  a  model  16  per  cent,  larger  than  the  required 
insulator,  and  from  this  model  to  make  moulds  of  plaster 
of  Paris.  Fig.  1  shows  a  plaster  model  of  a  60,000  volt 
insulator  top  from  which  the  mould  in  Fig.  2  was  taken. 
Each  shell  of  a  multipart  insulator  is  treated  in  this 
manner,  the  in.side  contour  of  the  mould  being  that  of 
the  desired  shell.  Fig.  2  shows  a  conventional  power 
driven  potter's  wheel  upon  the  top  of  which  is  fixed  the 
mould  partly  filled  with  elay.  The  whole  device  is 
rotated  rapidly  and  a  forming  tool  whose  profile  is  that 
of  the  inside  .shape  of  the  shell  under  consideration,  is 
forced  into  the  mass  of  elay.  A  few  revolutions  usually 
accomplish  the  desired  end  and  the  moald  with  its  wet 
and  plastic  clay  is  then  placed  in  a  hot  room  of  approx- 
imately 130  degrees  F.  Within  an  hour  the  warm  air 
and  plaster  mould  have  ab.sorbed  a  large  proportion  of 
the  water  in  the  clay,  and  the  embryo  in.sulator  may  be 
removed  from  its  mould  and  the  rough  surface,  which 
originally  rested  again.st  the  mould,  scraped  smooth. 
The  .shell,  as  it  may  now  properly  be  designated,  is  set 
aside  for  a  period  of  ten  days  to  two  weeks  in  order  that 
all  water  held  by  the  elay  be  evaporated.  If  fired  in 
this  state  the  shell  would  come  from  the  kiln  hard,  white 


to  the  large  amount  of  material  burned  at  one  time  and 
the  difficulty  of  obtaining  exact  and  uniform  heat 
throughout  the  kiln. 

Mechanical  and  Electrical  Testing. 
The  mechanical  properties  of  porcelain  are  so  varying 
that  a  sample  test  has  always  been  deemed  sufficient. 
On  the  contrary  it  is  considered  unsafe  to  permit  any 
porcelain  to  go  into  service  without  testing  each  piece 
by  means  of  a  high  voltage  transformer.  As  will  be 
explained  later,  the  higher  voltage  insulators  are  made 
up  of  several  shells,  each  of  which  is  subject  to  a  high 
voltage  test  of  50,000  to  60,000  volts.  Fig.  3  shows  the 
connections  between  the  high  voltage  transformer  and 
insulator  shells  to  be  tested.  Fig.  4  shows  this  method  as 
practised.  The  table  is  insulated  from  the  floor  by 
means  of  porcelain  cones  in  order  that  high  voltage  may 
be  applied  to  the  wire  embedded  in  the  table  top  and 
designed  to  make  contact  with  the  pans  arranged  for  the 
reception  of  porcelain  shells.  The  pans  are  filled  with 
water  and  so  form  one  terminal  of  the  high  voltage.  The 
other  terminal  is  formed  by  water  poured  into  the  shell, 
attachment  between  it  and  the  high  voltage  over-head 
conductor  being  made  by  means  of  small  chains.  By 
some  controlling  device  in  the  low  voltage  side  of  the 
transformer,  the  voltage  applied  to  the  shells  of  porce- 
lain is  kept  very  near  to  arcing  over,  in  most  eases  being 
about  55,000  volts.    For  ordinary  commercial  testing 
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the  spark  gap  in  air  is  usually  employed  when  it  is  de- 
sired to  ascertain  the  applied  voltage.  The  number  of 
failures  is  usually  2  per  cent,  or  3  per  cent,  of  the  num- 
ber tested.  When  porcelain  fails  electrically  the  short 
powerful  power  are  through  the  very  small  puncture 
hole  amounts  to  practically  a  short  circuit  upon  the 


testing  transformer  and  the  excessive  heat  liberated  in 
the  porcelain  often  boils  the  water  and  destroys  the 
shell.  Once  punctured,  the  porcelain  is  ruined  and  can 
by  no  method  at  present  developed,  be  recovered. 

"  The  parts  of  multipart  insulators  are  united  by  means 
of  pure  Portland  cement  mixed  with  water  only.  After 
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the  eemonl  lias  obtaiueil  initial  sot  the  insulators  arc 
subjected  to  an  asjsemblod  eloi-trical  test  oi"  iloublc  line 
potential  for  a  period  oi'  tinu'  sunii'ient  to  re- 
move all  doubt  as  to  the  olei-trii-al  strength 
of  the  insulators,  u sually  from  three  to  live  niiii- 
uti's.  To  faeilitate  eemontinir  and  testing,  racks, 
lis  shown  in  Fij;.  5.  are  providt'd  so  that  tlie  opera- 
tions may  be  performed  with  a  luiiiinuini  of  handling. 
Tliere  is  one  very  marked  ailvantage  in  this  manner  of 
applying  the  assembled  test  voltage,  and  it  is,  that  the 
voltage  may  lie  put  on  before  the  eenuMit  is  dry  enough 


Fig.  6. 


to  permit  handling  of  insulators,  so  in  ease  of  failure  by 
puncture  of  any  shell,  it  may  be  separated  from  the 
others  without  injury,  a  thing  absolutely  impossible 
once  the  cement  becomes  dry. 

Design  of  High  Voltage  Insulators. 
Insulators  for  the  lower  voltages  call  merely  for  the 
introduction  of  sufficient  good  material,  between  line  and 
supporting  structure,  to  prevent  destructive  leakage.  For 
voltages  up  to  20,000,  little  or  no  difficulty  is  experienced 
in  .securing  .satisfactory  insulation,  but  above  that  volt- 
age it  becomes  not  only  neces.sary  to  have  good  material 
in  plenty,  but  it  must  be  properly  distributed  in  order 
that  the  danger  of  puncture  and  severe  leakage  be  re- 
duced to  a  minimum.  The  manufactuie  of  good  porce- 
lain from  a  mechanical  standpoint  forbids  that  it  be 
made  so  vitreous  as  to  resist  a  puncture  test  of  65,000  to 
70.000  volts  over  1-2  inch  or  5-8  inch  in  thickness.  It 
is  vain  to  attempt  to  gain  greater  dielectric  strength  by 
increasing  thickness,  since  inherent  cracks  in  thick  pieces 
really  reduce  the  effective  electrical  strength  to  that  of 
1-2  inch  or  5-8  inch  porcelain.  Accordingly,  it  has  come 
to  be  recognized  as  best  practice  to  make  no  attempt  to 
manufacture  the  higher  voltage  insulators  in  a  single 
piece,  but  rather  to  secure  great  electrical  strength  by 
multiplicity  of  parts.  Though  entirely  possible  to  con- 
struct 30,000  volt  in.sulators  of  one  piecni' and  still  safely 
apply  a  double  potential  test,  years  of  experience  have 


di'uionsti'ali'd  thai  a  nniltipart  insulator  is  much  less 
liable  lo  fail  entirely,  when  struck  by  stones  or  bullets, 
than  are  single  piece  insulators  and  so  prevents  complete 
shut-down  of  the  transmission  line.  By  far  the  larger 
|)ro])ortions  of  shut-downs  on  the  modern  transmission 
line  come  from  mischieviously  broken  insulators.  It  is 
i'(U'  this  reason  as  well  as  for  the  greater  normal  safety 
I'aetor  that  engineers  are  selecting  multipart  insulators 
at  higher  cost,  even  for  the  lower  voltages.  In  general, 
two-piece  insulators  are  used  for  from  10,000  to  30.000 
volts,  three  pieces  for  from  30,000  to  50,000  and  four 
pieces  for  the  66,000  and  70,000  volt  lines  now  in  opera- 
tion. Above  70,000  volts  the  underhung  or  suspended 
insulator  works  out  most  economically  and,  for  entirely 
different  reasons,  8  or  10  shells  of  porcelain  are  intro- 
duced. 

Considerations  of  puncture  strength  are  the  first  con- 
cern of  the  designer.  As  before  noted,  good  electrical 
and  mechanical  porcelain  should  be  made  of  not  more 
than  5-8  inch  thickness,  with  an  ultimate  electrical 
strength  of  not  more  than  70,000  volts.  To  gain  greater 
electrical  strength  it  is  necessary  to  introduce  other  shells 
which  continue  to  add  a  proportional  dielectric  strength 
up  to  about  220,000  volts,  at  which  point  the  curve 
gradually  tends  to  become  flat  and  becomes  very  nearly 


Fig.  7 


so  at  300,000  volts,  so  that  it  is  apparently  useless  to 
utilize  more  than  5  shells  unless  some  other  condition  is 
introduced.  With  this  to  start  with  it  is  a  very  simple 
matter  indeed  to  provide  economical  insulators  for  any 
voltage  up  to  the  point  where  difficulty  of  manufacture 
begins  to  interfere  with  progress.  The  10,000  and  20,000 
volt  insulators  have  little  to  do  with  puncture  strength 
provided,  of  coure,  that  the  porcelain  is  of  good  quality, 
and  so  the  question  reduces  to  an  estimate  of  necessary 
leakage  distance  and  carrying  capacity  when  subjected 
to  an  artificial  rain  approximating  the  worst  conditions 
to  which  the  insulat(u-  will  he  subjected.  This  is  not  so 
simple  as  appears  on  the  surface,  for  while  an  insulator 
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may  behave  admirably  under  a  downpour  of  unpre- 
cedented intensity,  it  is  vain  to  expect  nature  to  limit 
herself  to  a  vertical,  or  what  is  technically  known  as  a 
45  degree  rain,  nor  does  she  stop  after  five,  ten,  or  fifteen 
minutes,  but  is  much  more  likely  to  accompany  the 
downpour  with  sufficient  wind  to  blow  the  rain  very 
nearly  horizontal,  and  to  persist  for  any  length  of  time. 
Under  such  conditions  the  insulator  either  meets  its 
Waterloo  or  shows  its  mettle  in  the  first  fifteen  minutes. 


|FiG.  8. 


for  at  the  end  of  that  time  all  portions,  except  possibly 
the  inside  of  the  innermost  shell,  have  become  thoroughly 
wet  and  the  surface  leakage  comes  into  play.  As  is  well 
known,  the  persistence  of  any  arc  of  definite  length  has 
to  do  with  the  voltage  impressed  and  the  current  flowing, 
and  the  failure  of  an  insulator  is,  of  course,  amenable 
to  the  laws  which  govern  arcs.  A  designer  should  assume 
that  his  insulator  will  sometime  become  wet  all  over  and 
should  provide  sufficient  leakage  resistance  to  prevent 
any  considerable  amount  of  current  flowing,  a  small 
amount  merely  tending  to  dry  off  the  insulator,  whereas 
a  large  amount  would  quite  likely  start  a  disastrous  arc 
under  the  shells  and  completely  destroy  them  by  its  heat 
before  extinguishing  itself.  Such  an  insulator  represents 
very  nearly  the  ideal  and  it  is  regrettable  that  so  few  lines 
are  equipped  with  insulators  of  so  great  a  margin  of 
safety.  It  must  not  be  forgotten  that  ordy  once  or  twice 
a  year  are  insulators  called  upon  tn  ])erform  extreme 
duty,  in  fact,  the  insulators  of  most  lines  are  for'  the 
greater  part  of  the  time  working  very  inefficieni 
probably  at  not  over  20  per  cent,  of  their  rated  capacity. 

Th(!  next  best  thing  is  to  provide  as  much  dry  sur- 
face; as  [)ossible  under  average  storm  conditions  and,  to 
this  end,  it  is  of  value  to  note  the  progressive  wetting  of 
an  insuhitni-  under  rain.  It  is  cuslomnry  \o  mount  the 
insulator  well  above  the  cr()s^s-arm  so  that  all  its  slu'lls 
are  far  removed  from  water  spattering  up  from  the  arm. 
Assume  an  insuljilur  ol'  con  vent  idual  design  of  tliriM>  or 
four  shells:  The  top  becomes  dripping  wet  at  once  and 


the  film  of  water  held  on  the  surface  carries  line  potential 
to  the  outmost  diameter.  A  certain  amount  of  rain  gets 
by  the  top  and  strikes  upon  the  lower  shells,  part  spatter- 
ing upward  and  part  downward,  depending  upon  the 
angularity  of  precipitation.  That  portion  which  spatters 
upward  soon  wets  the  entire  under  surface  of  the  shells 
above  and  in  this  manner  the  potential  is  carried  down 
to  the  lowest  projecting  shell.  At  this  point  the  leakage 
path  is  broken,  due  to  the  fact  that  beneath  the  lowest 
shell  there  is  no  surface  from  which  spattering  may 
occur  and  consequently  it  remains  dry,  but  under  this 
condition  the  central  shell  of  the  insulator  is  carrying 
the  total  strain  both  as  to  puncture  strain  and  against 
flash  over.  Fig.  6  shows  clearly  the  effect  of  spattering, 
the  double  line  indicating  the  surfaces  covered  by  a  film 
of  water  and  thus  carrying  line  potential  down  to  tlie 
l)ottoni  of  the  lowest  projecting  shell.  It  may  be  further 
noted  tliat  between  this  double  line,  or  line  potential,  and 
the  pin,  there  is  but  one  effective  shell  which  has  been 
subjected  to  but  60,000  volt  test,  and  lines  of  very  mod- 
erate potentials  have  strains  of  this  magnitude  between 
line  and  earth.  The  shells  must,  of  course,  remain  wet 
till  the  storm  is  over  or  some  drying-action  is  introduced. 
If  the  gap  between  the  edge  of  the  lowest  shell  and  the 
pin  is  small  enough  a  small  arc  will  be  established,  thus 
completing  the  circuit  and  permitting  a  leakage  current, 
formerly  held  in  cheek  by  the  dry  inner  surface  of  the 
shell,  to  flow,  though  limited  in  volume  by  the  relatively 
high  resistance  of  the  pure  water  film  covering  the  in- 
sulator. This  leakage  current  lieats  and  vapoi'izes  tlie 
water  film,  its  first  action  naturally  being  wlicre  th(> 
current  density  is  greatest  at  the  neck  of  each  shell, 
where,  fortunately,  the  surface  is  not  subject  to  the  direct 
force  of  the  rain.  Since  potential  is  in  no  way  con- 
cerned with  resistance,  the  thinnest  and  ci)nse((uently 
highest  resistance  film  of  water  is  sufficient  to  inaugurate 
file  drying  process,  so  that  an  insulator  in  service  can- 
not lie  caught  unawares  and,  if  properly  shajied,  can 
car(>  for  itself. 

From  the  foregoing  it  will  be  seen  that  tli(>  dielectric 
strength  of  the  inner  shell  of  any  multipai't  insulator 
and  the  distance  between  its  lowest  edge  and  the  supjioi-t- 
ing  pin,  are  of  utmost  importance,  tli(>  r(>niaindei'  of  the 
insulator  seiwing  as  little  more  than  a  resistence  in 
series  or  leakage  distance  to  limit  the  amount  of  current 
which  may  flow  wlien  arcing  lakes  place.  To  jirovide 
against  the  first  i-eipiisite  it  is  m(>rely  necessary  to  in- 
ti'oduce  a  iirotected  shell,  wliich  cannot  easily  l)eeoin(> 
west.  'IMiis  is  sliown  in  Fig.  7.  as  is  also  the  great 
distance  l)etw<>(Mi  pin  and  edge  of  lowest  sliell.  What  has 
l)een  said  ai)plies  to  insulators  as  it  is  necessary  to  build 
lliem  to  meet  mechanical  conditions  imposed,  and  it  is 
the  mechanical  chai-actei'isl ics,  not  the  electrical,  which 
influence  their  cost.  Wei'(>  it  |)ossii)le  to  make  jiorcelain 
wire  ol'  great  strength,  an  insulatoi-  of  |)erfect  certainty 
of  action  could  be  |)ro(luced  at  minimum  cost.  An  in- 
sulator slionld  not  be  i-egarded  as  a  barrier  to  current, 
but  ratlier  as  a  high  resistance  path  between  line  and 
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earth,  and  its  desitrn  should  aim  to  sorve  this  purpose. 
Roferrinir  ajrain  to  Figr.  6  and  7  it  will  Tio  soon  flint  ns 
far  as  the  ultimate  strenjrtli  of  tlic  insulator  is  con- 
cerned, the  shape  of  the  upper  shells  is  of  no  moment, 
sinee  they  serve  as  series  resistance  only.  There  are 
reasons,  however,  why  straisrht  shells  should  he  used  and 
others  equally  good,  why  curved  shells  should  be  intro- 
dueed,  but  the  adjustment  between  the  desirable  points 
of  one  and  the  desirable  points  of  the  other  call  for  fine 
diseriniination.  Fiss.  f!  and  S  ,=;how  strniirlit  and  curved 
shell  insulators  subjected  to  a  45  dojrree  storm  which 
spatters  most  viprorously  in  the  direction  shown  by  the 
arrows.  Of  these  two  insulators  tlio  str?ii5:lit  shell  would 
nn^bablv  keep  drv  the  lonirest  since  a  larsrc  portion  of 
the  fallinpr  water  is  deflected  awav.  On  the  other  hand, 
the  distances  A-B.  C-T)  and  E-F  are  much  erreater  on  the 
curved  shell  type  permittinsr  it  to  carry  much  njreater 
potential  previous  to  its  becomins:  wet  all  over  than  could 
the  insulator  of  the  straisrht  shells.  The  curved  shells 
will  thus  be  better  able  to  talce  care  of  sudden  potential 
ri.ses,  when  partly  wet.  than  will  those  of  the  stralsht 
shell  form.  However,  this  partly  wet  condition  does  pot 
las^  lonsr.  as  there  is  often  abundant  enoush  precipita- 
tion to  entirelv  wet  the  shells,  and  it  is  only  then  that 
the  insulator  can  be  assumed  to  be  operatiner  tinder  full 
lond.  a  condition  for  wliich  it  should  be  desierned. 

The  foreproing  applies  equally  well  to  low  voltasre  in- 
sulators, thouorh  np  to  40.000  volts  it  is  hardly  necessarv 
to  provide  protection  for  the  innermost  exposed  shell, 
since  its  own  strength  is  entirely  ample. 

(To  be   concluded  in  April  Issue.) 


Wireless  Telephony. 

"Wirele-ss  Telephony  is  an  accomplished  fact  and  at  a 
recent  meeting  of  the  New  York  Electrical  Society,  Mr. 
Lee  De  Forest,  the  inventor,  described  the  chief  points 
of  the  system.  In  wireless  telegraphy  the  distui^ance 
of  the  ether  which  transmits  the  message  is  periodic,  stop- 
ping and  starting  with  the  impulses  sent  out  by  the  send- 
ing key.  while  in  the  case  of  telephony  the  wave  which 
is  transmitted  through  space  must  be  continuous,  but 
varying  in  value,  that  is.  the  degree  of  disturbance  is 
varied,  while  the  wave  itself  is  continuous. 

The  principle  of  transmission  is  illustrated  in  Fig.  1. 
The  so-called  antenna  consists  of  a  number  of  wires 
running  from  the  sending  station  through  a  consider- 
able distance,  either  vertically  or  horizontally,  and  con- 
nected by  an  insulated  wire  to  the  transformer,  through 
this  to  the  tran.smitter  and  then  to  ground.  The  oscillat- 
or, which  is  in  principle  the  singing  arc  employed  by 
Duddell.  has  in  parallel  with  it  a  condenser  and  induc- 
tance, the  inductance  in  this  case  being  the  primary  of  a 
transformer,  and  choke  coils  are  inserted  between  the 
source  of  current  and  the  oscillator  to  prevent  the  vibra- 
tion effect  of  the  arc  from  being  reflected  back  toward 
the  dvTiamo. 

The  secondary  coil  of  the  transformer  is  connected 


into  a  transmitter  circuit.  It  is  arranged  with  a  sliding 
contact  so  that  the  right  amount  of  transformer  may  be 
used  to  give  the  maximum  effect.  By  this  arrangememnt 
a  continuous  series  of  waves  is  being  sent  out  from  the 
antenna,  wliich  is  caught  by  the  antenna  at  the  receiving 
station,  arrangement  of  which  is  indicated  in  Fig,  2. 

Variation  in  strength  of  these  waves  acts  upon  a  trans- 
former at  the  receiving  station,  the  sensitiveness  and 
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Fig.  I. — Principlk  of  the  Sending  Apparatus. 

frequency  to  which  the  receiver  will  respond  being 
regulated  by  means  of  condensers  and  the  current  which 
affects  the  telephone  receiver  being  carried  through  a 
device  called  the  "Audion,"  which,  in  brief,  is  an  ex- 
hausted bulb  like  an  incandescent  lamp,  fitted  with  a 
tantalum  wire  having  on  one  side  a  grid  and  on  the  other 
a  wing  of  platinum.  The  tantalum  wire  is  kept  incan- 
descent by  a  small  storage  battery  and  one  leg  of  the 
secondary  circuit  is  connected  to  the  platinum  grid  and 
the  other  leg  to  one  side  of  the  tantalum  tilament.  The 
telephone  receiver  is  connected  between  the  platinum 
wing  and  the  other  side  of  the  tantalum  filament.  The 
action  of  the  waves  coming  from  the  antenna  and  trans- 
former is  to  vary  the  resistance  of  the  gas  in  the  bulb, 
thus  varying  the  amount  of  current  sent  to  the  tele- 
phone receiver  and  reproducing  with  remarkable  fidelitj- 
the  tones  of  the  human  voice. 

While  the  principle  of  operation  of  the  system  is  ex- 
tremely simple,  the  apparatus  is  rather  complicated. 
The  transmitter  is  filled  with  a  microphone  transmitting 
device,  pilot  lamps,  switch  key  and  sliding  contact, 
the  object  of  the  pilot  lamp  being  to  indicate  when  the 
maximum  condition  of  the  waves  is  secured.  An  alcohol 
lamp  is  used  to  provide  the  flame  and  a  nickel  casing  to 
contain  the  arc  for  the  oscillator.    Calling  up  for  a 


Fig.  2.  — Arrangements  of  Receiving  Apparatus. 

distant  station  is  accomplished  by  means  of  a  Morse  key 
and  wireless  device  which  operates  the  same  as  an  ordin- 
ary telephone  buzzer.  The  telegraph  can  also  be  used 
for  spelling  out  any  words  which  may  be  indistinct  in 
the  telephone.  The  receiving  end  of  the  installation  con- 
sists of  tuning  coiLs  mounted  on  an  adjustable  condenser, 
and  a  dliplicate  set  of  Audions,  one  being  reserved  for 
use  in  emergency. 


Canadian  Electrical  Association  Seek  Reduction  in  Meter  Rates* 


As  mo.st  of  our  readers  know,  the  Dominion  Govern- 
ment passed  an  Act  some  years  ago  providing  for  the 
inspection  and  testing  of  electric  light  meters,  the  object 
of  such  law  being  to  protect  the  public  against  incorrect 
measurement  of  current.  This  Act,  now  known  as  ' '  The 
Electricity  Inspection  Act,  provides  that  the  fees  shall 
be  regulated  so  that  they  will,  as  nearly  as  may  be,  meet 
the  cost  of  carrying  the  Act  into  effect,  the  intention  of 
the  Government  being  that  the  service  should  not  be 
revenue  producing. 

In  earlier  days  electricity  was  sold  quite  generally  on 
a  flat  rate  basis,  but  to-day  the  meter  is  in  almost  univer- 
sal use.  The  result  is  that  the  Government,  having  made 
no  reduction  in  the  schedule  of  charges  for  inspection, 
is  deriving  a  large  profit  from  the  service. 

The  last  annual  report  of  the  Inland  Revenue  Depart- 
ment shows  the  combined  services  of  gas  and  electric 
light  inspection  to  have  produced  a  profit  of  .$153,046.85 
in  less  than  eight  years,  after  charging  to  expense  certain 
amounts  paid  for  standard  instriimeuts.  The  exact  fig- 
ures are  given  below : 

Receipts  and  Expenses  Electric  Light  and  Gas  Inspec- 
tion, 1900  to  1907  inclusive  (1907  for  9  months  only). 


Tears. 

Revenue. 

Expenditiire. 

$26,424.48 

1900-01   

. .  37,536.57 

28.247.20 

1901-02   

45.663.05 

33.328.48 

1902-03   

.  .  49.054.55 

36.006.47 

1903-04   

.  .  50,218.75 

33.426.15 

1904-05   

62.561.37 

34,774.02 

1905-06   

76.539.00 

38,917.48 

1906-07  (9  months)  . 

.  .  57.868.18 

30,793.84 

$414,964.97 

$261,918.12 

The  electrical  companies  have  for  a  long  time  felt  the 
burden  of  this  inspection  and  anticipated  a  revision  of 
the  fees.  The  Government,  however,  took  no  action.  The 
question  was  therefore  brought  up  by  Mr.  A.  A.  Dion  at 
the  last  annual  convention  of  the  Canadian  Electrical 
Association,  when  a  committee,  consisting  of  Messrs.  R. 
S.  Kelsch,  A.  A.  Dion,  J.  J.  Wright,  J.  M.  Robertson  and 
A.  A.  Wright,  M.P.,  was  appointed  to  take  the  matter  in 
hand  and  arrange  for  an  interview  with  the  Government. 
The  president  of  the  Canadian  Electrical  Association, 
Mr.  R.  S.  Kelsch,  elicited  the  co-operation  of  the  gas 
companies  in  the  movement,  with  the  result  that,  realiz- 
ing the  benefits  to  be  derived  from  organization,  the  Can- 
adian Gas  Association  was  formed.  A  joint  deputation 
representing  these  two  Associations  interviewed  the  Gov- 
ernment on  February  12th.  The  electrical  com- 
panies were  well  represenled.  an  evidence  that  the  burden 
of  the  inspection  was  felt  keenly  by  both  large  and 
small  companies.  The  deputation  was  introduced  by 
Mr.  Dion  and  was  received  most  cordially  bv  the  Right 
Honorable  Sir  Wilfrid  Laurier  and  Tlon.  '^\r.  Temple- 
man.  Minister  of  Inland  Revenue.  Mr.  O.  TTigman,  Chief 
of  the  Electrical  Branch  of  the  Department,  was  also 
present. 


The  object  of  the  interview  was  stated  briefly  by  i\Ir. 
Kelsch,  who  was  followed  by  ]\Ir.  Dion  and  others.  The 
following  memorial  was  submitted: 

Ottawa,  Feb.  12,  1908. 
To  the  Right  Honorable   Sir  Wilfrid   Laurier,  P.C., 
G.C.M.G.,  K.C.,  D.'C.L.,  Prime  Minister  of  Canada, 
Ottawa. 
Sir,- 

We,  the  representatives  of  the  Canadian  Electrical 
A.svsoeiation,  respectfully  submit  for  your  consideration 
the  question  of  charges  made  by  the  Government  for  the 
inspection  amd  testing  of  electric  and  gas  meters. 

Official  reports  for  the  combined  services  for  the  past 
few  years  show  a  steady  increase  in  the  excess  of  the 
revenue  over  the  expenditure.  This,  in  the  fiscal  year 
1905-6  reached  the  enormous  amount  of  97  per  cent. 

For  the  seven  years  and  nine  months  ended  IMarch  31, 
1907,  this  excess  amounted  to  $153,046.85.  notwithstand- 
ing the  fact  that  for  several  years  the  expenditure  in- 
cluded large  amounts  used  in  the  purchase  of  standard 
instruments  for  the  use  of  the  Department. 

We  take  it  that  the  purpose  of  this  inspection  of 
meters  is  to  insure  to  the  public  correct  measurement  of 
gas  and  electricity,  in  the  same  manner  in  which  the  in- 
spection of  weights  and  measures  ensures  to  the  public 
correct  weights  and  measurements. 

The  last  official  report  of  the  Inland  Revenue  Depart- 
ment discloses  the  fact  that  the  operation  of  the  Weights 
and  Measures  Branch  entails  a  considerable  deficit,  and 
we  submit  that  if  the  Government  is  willing  to  accept 
this  condition  in  order  to  protect  the  interests  of  the 
public  in  this  matter,  it  is  not  consistent  to  charge  fees 
for  electric  and  gas  meters  that  will  produce  such  large 
excess  of  revenue  over  expenditure  as  is  shown  by  the 
said  report. 

We  believe  that  it  was  never  the  intention  of  the  Gov- 
ernment to  make  this  service  a  source  of  revenue.  The 
prsent  conditions  were  brought  about  hy  the  large  in- 
crease in  the  use  of  electricity  and  gas  meters,  which  was 
not  anticipated  at  the  time  the  fees  were  fixed.  As  a 
result  the  number  of  meters  presented  for  inspection  has 
largely  increased,  while  the  cost  of  the  service  lias  not 
increased  in  anything  like  the  same  proportion. 

Tliis  state  of  affairs  puts  a  heavy  bnrden  upon  the 
electric  and  gas  companies  who  have  in  addition  to  pay 
large  fees  for  registration,  tests  for  quality  of  gas,  etc., 
and  we  respectfully  submit  that  we  are  entitled  to  a 
very  considerable  reduction  in  the  inspection  fees. 

Ina.smuch  as  this  service  was  intended  to  ho  only  self- 
supporting,  we  think  that  if  the  fees  wer(^  fixed  at  such 
figures  as  would  quite  cover  the  cost  of  tlie  service,  jus- 
tice would  be  done  to  all  parties. 

A  number  of  other  grievances  respecting  the  Inspec- 
tion Acts  and  their  operation  were  brought  up  from 
time  to  time  by  memliers  of  the  Associations  that  we 
represent.  These  were  considered,  and  although  we  do 
not  wish  to  burden  yon  at  this  time  witli  these  things, 
we  would  respectfully  suggest  that,  as  the  Government 
availed  itself  freely  of  the  advice  of  electric  and  gas  com- 
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panu>  \\  !u  a  liio  woro  rrauuHl.  ;uul  ;is  CDiuli- 

tions  in  theso  iiulnstrios  ohan're  rapidly,  it  would  be  de- 
sirable that  the  Government  designatt'  s(>nu>  ollicor  vci-scd 
in  these  matters  to  \vlu>m  crievanees  and  sus;a;osti()ns 
eould  be  presented  from  time  to  time,  and  as  mijrlit  aj)- 
l>ear  advisable,  and  Ihrouuh  whom  the  ( uivenimeiil 
eould  keep  in  touch  with  the  ehan>res  ii'oiiiij  on  in  these 
industries.  This  would,  we  are  sure,  be  eondneliv(^  to 
the  greater  welfare  of  all  parties  eoneerned. 

This  last  suggestion  sliall,  we  trust,  receive  careful 
consideration  from  the  Government,  but  it  should  not 
interfere  with  or  delay  the  main  object  of  this  interview, 
namely,  tiie  requt^t  for  a  substantial  reduction  in  the 
ehai*ges  nmde  by  the  Coverninenl  for  tlie  testina;  oF 
eUvtrie  ami  gas  mefei-s. 

Thanking  yon  for  granting  us  this  interview, 
AVe  are.  sir 
Yimr  ol)edient  servants, 
For  tlie  Canadian  Electrical  Association, 

R.  S.  Kelsch, 

President. 

For  the  Canadian  Gas  Association, 

H.  H.  Powell, 

President. 

The  ^linister  of  Inland  Eevenue  frankly  admitted  that 
the  Government  had  no  desire  to  make  a  profit  out  of 
the  service.  He  stated,  however,  that  it  was  his  aim  to 
improve  the  ei^iciency  of  the  service  in  every  possible 
way.  and  this  could  only  be  done  by  the  expenditure  of 
mone.w  a  remark  which  met  with  the  hearty  approval  of 
the  deputation.  No  attempt  was  made  to  justify  the 
large  profit  which  was  shown  in  late  years,  inasmuch  as 
the  Act  itself  establishes  the  principle  that  the  fees  are 
to  be  regulated  to  cover  the  cost  only.  The  Minister 
authorized  the  announcement  that  the  registration  fee 
would  be  abolished  immediately,  and  that  the  question 
of  a  revision  of  the  inspection  fees  would  be  considered 
at  an  early  date.  There  is  reason  to  believe  that  the 
Government  will  make  a  substantial  reduction.  The 
kindred  service  of  weights  and  measures  earns  less  than 
80  per  cent,  of  its  actual  cost,  while  the  combined  service 
of  gas  and  electric  light  shows  a  profit  of  almost  100  per 
cent. 


"  Circular  Loom." 

"Circular  Loom,"  manufactured  by  the  American  Cir- 
cular Loom  Company,  and  for  sale  by  the  Canadian 
General  Electric  Company,  Limited,  Toronto,  is  a  flexible 
conduit  for  electric  wires.  The  manufacturers  claim 
that  it  is  thoroughly  flexible,  allows  for  the  many  bend- 
ings  and  twinings  necessary  in  installation,  while  at  the 
same  time  being  tough  and  strong  enough  to  escape 
collapse.  It  is  moisture-proof  and  does  not  carry  fire. 

"Circular  Loom"  is  composed  of  an  inner  layer  of 
fibre,  around  which  is  wound  rubber  tape,  to  ensure  water 
proof nes.s.  Outside  the  rubber  is  a  woven  eoverin<j;  of 
heavy  cotton,  treated  with  a  moisture  rcpellant  com- 
pound. 


Canadian  Electrical  Association  Convention. 

A  meeting  of  the  Managing  Committee  of  the 
Canadian  Electrical  Association  was  held  at  Ottawa  on 
February  12th,  to  make  preliminary  arrangements  for 
tlie  annual  convention.  It  was  decided  to  hold  the  con- 
vention in  Toronto  on  Wednesday,  Thursday  and  Fri- 
day, June  10th,  11th  and  12th.  A  committee  was  ap- 
pointed to  make  the  necessary  local  arrangements  to 
secure  papers. 

The  convention  in  Montreal  last  year,  was  in  many 
respects  the  most  successful  in  the  history  of  the  Associa- 
tion. It  is  hoped  that  the  forthcoming  convention  will 
show  further  progress,  and  every  member  is  requested 
to  co-operate  to  that  end.  Toronto  is  to-day  very  in- 
teresting from  an  electrical  standpoint,  owing  to  the  re- 
(!ent  introdut'tion  of  Niagara  power. 


Preventing  Static  Interference. 

A  novel  means  of  preventing  the  static  interference 
of  single-phase  electrical  operation  with  railway  tele- 
graph lines  along  the  right  of  way  has  been  applied  on 
the  recently  electrified  division  of  the  Erie  R.  R.  be- 
tween Rochester  and  Mt.  Morris,  N.  Y.  In  the  applica- 
tion of  a  system  to  prevent  the  telegraph  relays  from 
chattering,  it  was  found  desirable  to  "pacify"  the  in- 
strument by  auxiliary  devices  and  connections,  rather 
than  to  attempt  to  compensate  for  the  electro-static  and 
electromagnetic  induction  from  the  propulsion  lines, 
and  this  is  accomplished  by  using  150  ohm  back-con- 
tract relays'  with  350  ohm  sunts  across  their  line  term- 
inals, each  relay  making  a  connection  on  its  back  con- 
tact at  each  opening,  though  an  auxiliary  circuit  con- 
taining a  7  volt  battery  and  500  ohm  resistance.  The 
350  ohm  shunt,  is  in  the  form  of  a  non-inductive  carbon 
stick  resistance  and  is  effective  in  offering  an  easier 
path  for  the  elqetro-statie  than  the  relay  magnets  j  but 
the  resistance  is  low  enough,  to  render  the  relay's  action 
noticeably  sluggish  in  action.  This  sluggishness  is  com- 
pensated for  by  the  insertion  of  the  battery  in  the  auxil- 
iary circuit,  which,  when  the  relay  is  open,  throws  addi- 
tional battery  onto  the  line  and  assists  its  relay  in  res- 
ponding to  the  key  at  its  home  or  any  other  station.  The 
shunt  resistance  must,  however,  be  adjusted  at  different 
locations  on  the  line  as  the  effect  of  the  interference  is 
greater  near  the  battery  and  ground,  and  the  resistance 
must  be  less. 

Switchboard  Instruments. 

From  the  John  McDougal  Caledonian  Iron  Works, 
IMontreal,  we  have  received  bulletin  No.  102,  illustrating 
several  well-known  installations  of  Worthington  multi- 
stage turbine  pumps.  The  bidletin  may  be  had  of  the 
publishers  on  request. 

Messrs.  Sanderson  &  Porter,  consulting  engineei-s,  52 
William  street,  New  York,  announce  that  Mr.  Wynn 
:\rerodith  has  been  admitted  as  a  member  of  the  firm  and 
will  take  charge  of  their  Western  office.  Union  Trust 
Building,  San  Francisco. 


Power  Equipment  of  Windsor  Essex  and  Lake  Shore  Railroad* 


GOLDIE  &  McCuLLOCH  CrOSS  COMPOUND  CORLISS 

Engines  Used. 

The  power  plant  of  the  "Windsor,  Essex  &  Lake  Shore 
Railroad,  described  in  our  issue  of  last  month,  is  illus- 
trated by  the  accompanying  photograph  and  diagram. 

Each  main  unit  comprises  a  Cro.ss  Compound  Goldie- 
Corliss  Engine,  built  by  the  Goldie  &  McCulloch  Com- 
pany, Limited,  Gait,  Ont.,  direct  connected  to  a  500 
kilowatt  Westingbouse  generator.  The  engines  have  cyl- 
inders 20  and  40  inches  diametier  by  36  inch  stroke,  and 
run  at  a  speed  of  125  revolutions  per  minute.  The  rated 
capacity  of  each  engine  is  750  I.H.P.,  with  a  maximum 
overload  capacity  of  60  per  cent,  above  the  rated  load. 
The  valve  meehani.sm  is  the  Goldie  &  ]\IcCulloeh  type 


for  high  speeds  with  steam  actuated  dash  pots  and  dou- 
ble eccentric  motion.  This  latter  arrangement  allows  a 
long  range  of  eut-ofip  and  consequent  high  overload  capa- 
city. The  engine  frames  are  of  the  heavy  duty  type  and 
are  cast  in  one  piece  and  rest  on  the  foundation  for  the 
entire  length.  The  main  bearings  are  15  inches  in  diame- 
ter by  27  inches  long,  and  the  flywheel  is  14  feet  in 
diameter  and  weighs  32,000  pounds.  These  flywheels 
are  of  sufficient  capacity  to  enable  the  25  cycle  genera- 
tors to  he  run  in  parallel.  The  ease  with  which  the  gen- 
erators on  this  type  of  engine  arc  paralleled  is  due  in  a 
great  measure  to  the  governor  employed.  This  governor 
is  of  the  Rites  Inertia  type  and  is  especially  designed 
for  this  service.  The  pulley  for  driving  the  exciter  is 
also  mounted  on  the  engine  shaft. 

Each  engine  unit  is  lubricated  by  a  Richardson's  au- 
tomatic oiler  and  a  White  Star  eontiiuious  oiling  system, 


supplied  by  the  Pittsburg  Gauge,  Valve  &  Supply  Com- 
pany. The  flywheels  weigh  14  tons  and  the  engine  is 
provided  with  a  belt-driven  governor.  The  engine  room 
is  of  sufficient  size  to  accommodate  a  third  unit. 

Each  of  the  two  engines  has  a  jet  condenser  equipment 
and  pumps  supplied  by  the  Canada  Foundry  Company. 
These  condensers  are  located  in  concrete  pits  below  the 
basement  floor  and  close  to  the  heavy  concrete  founda- 
tions of  the  engines.  The  condenser  pumps  draw  their 
water  from  Lake  Erie. 

Electric  Generators. 

Each  of  the  engines  just  described  has  mounted  on  its 
shaft  the  field  of  a  500-kilowatt  25-cycle  single-phase 
3-vvire  flywheel  type  generator,  built  by  the  Canadian 


Westinghouse  Company.  Limited.  The  windings  of  these 
generators  are  such  that  from  the  terminals  may  be  ob- 
tained current  at  13,200  volts  pressure  and  at  6,600  volts 
pressure.  The  two  windings  may  be  used  in  series  for 
obtaining  these  two  voltages  or  may  be  connected  in 
parallel  for  obtaining  the  full  capacity  of  the  machine 
at  6,600  volts.  One  of  the  three  terminals  of  each  ma- 
chine is  grounded.  The  exciting  current  for  each  genera- 
tor is  furnished  by  a  30-kilowatt  125-volt  belted  genera- 
tor, the  field  current  of  wliich  is  varied  by  a  Tirrill  regu- 
lator to  ol)tain  a  smooth  voltage  regulation  for  the  large 
units. 

A  wiring  diagram  is  presented  .showing  the  principal 
electrical  connections  of  the  two  generators  and  auxil- 
iaries in  the  Kingsville  power  station,  together  with  the 
rimueefions  of  13.200-volt  f(>eder  and  the  single  auto- 
transformer  sul)station  which  feeds  a  distant  part  of  the 


ao 
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6.600-volt  trolley  line.  It  will  be  noted  that  the  two  3- 
wire  Erenerators  feed  eaeh  of  two  buses,  one  carrying 
eurrent  at  13.200  volts  potential  and  the  other  at  6,600 
volts  potential.  The  bus  of  the  lower  potential  feeds 
direct  to  the  trolley  wire,  while  the  one  of  higher  poten- 
tial feeds  a  single-wire  transmission  line  serving  an  auto- 
transformer  substation  located  at  INIaidstone.  IS  miles 
from  the  power  station. 

The  switchboard  for  regulating  and  controlling  the 
output  of  the  Kingsville  generating  station  comprises 
five  panels :  one  exciter,  two  machines,  one  6,600-volt 


feeder  and  one  i:^.200-volt  feeder. 


The  auxiliary  switeh- 


Cancelling  Orders  for  Rolling      \  i 

On  all  hands  it  is  announced  that  railways  have  can- 
celled their  orders  for  rolling  stock.  For  the  past  few 
years,  when  it  was  pointed  out  to  the  tran.sportation 
companies  that  their  rolling  stock  was  inadequate  to  the 
demands  of  their  patrons,  the  reply  invariably  was  that 
the  manufacturers  of  rolling  stock  had  orders  for  a  year 
ahead,  and  that  the  railways  were  buying  all  the  rolling 
stock  that  it  was  possible  to  get  hold  of.  Now  what 
should  be  the  present  policy  of  the  railways  ?  Should  the 
rolling  stock  factories  be  working  on  short  time?  As 
soon  as  this  little  sag  in  business  is  over  the  demands  on 


Power  Station  Wiring  Diagram,  Showing  Main  Connections  for  Two  3-W1RE  Single-Phase  Generators,  Transmission 

Line  and  Auto-Transformer  Substation. 


board  equipment  includes  a  synchroscope.  The  switch- 
board is  an  angle  iron  and  gray  marble  structure  stand- 
ing on  a  foundation  of  concrete,  comprising  three  rein- 
forced posts.  Enclosed  in  concrete  cells  back  of  the 
switchboard  are  two  machine  and  three  feeder  switches. 
These  are  di.stant-controlled  oil-break  type  E  twitches. 
The  high-tension  wiring  within  the  station  is  comprised 
of  lead  covered  cable  enclosed  in  fibre  conduit. 

Messrs.  Gordon  &  Helliwell,  Toronto,  were  the  archi- 
tects of  the  Kingsville  power  station.  The  Canada 
Foundry  Company  supplied  and  installed  the  mechani- 
cal installation,  and  the  Canadian  Westinghouse  Com- 
pany, Limited,  supplied  and  installed  the  electrical 
equipment.   


the  railways  will  revive  in  greater  magnitude  than  ever, 
and  every  road  Will  be  short  of  rolling  stock, 


Public  Ownership  Undesirable. 

In  the  Senate  on  February  25th  last,  Senator  MclMul- 
len  moved  a  resolution  declaring  that  public  ownership 
and  operations  of  public  utilities  would  not  be  in  the 
interest  of  this  dominion.  The  management  of  muni- 
cipally-owned public  utilities  in  England  was  expensive, 
and  the  increase  of  municipal  debt  since  the  movement 
began  showed  this.  In  Glasgow  the  rate  increased  from 
twelve  cents  to  fifty  in  1890,  to  sixteen  and  a  half  cents 
at  present.  Canada  had  a  warning  against  public  owner- 
ship in  the  Intercolonial. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  ot  the  month  preceding-  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing- to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
c   a<  1  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  i  nfor 
mation  required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Will  you  g-ive  the  following  informa- 
tion through  the  columns  of  The  Canadian  Electrical 
News,  viz.,  the  best  manner  to  tie  the  larger  sizes  (No.  0, 
No.  00,  No.  000,  No.  0000  B.  &  S.)  of  weatherproof  and 
rubber-covered  copper  wires  to  insulators  when  the  pres- 
.sure  is  from  250  to  500  volts,  giving  the  sizes  of  the  tie 
wire  and  the  length  of  the  tie  wire  that  has  been  found 
to  be  most  satisfactory  ? 

Also  the  best  way  to  tie  the  wire  when  the  wire  is  in 
the  top  groove  and  when  the  wire  is  on  the  side  groove. 
Very  Hittle  in  formation  is  given  in  the  standard  works 
and  technical  press  on  this  point.  I  have  built  hundreds 
of  miles  of  telegraph,  telephone  and  power  lines,  so  I 
am  not  without  a  little  experience  on  the  subject  and  I 
am  still  seeking  the  best  plan. 

Answer. — The  best  tie  for  any  of  the  larger  weather- 
proof or  rubber-covered  wires  is  a  piece  of  No.  8  or  No.  6 
weather-proof  wire,  the  latter  size  preferred.  For  tying 
in  either  the  side  or  top  groove  (the  latter  being  the  bet- 
ter position  if  the  insulator  is  built  with  a  grooved  top) 
take  a  turn  first  round  the  insulator,  then  two  or  three 
times  round  the  wire,  then  back  round  the  insulator 
again,  twisting  the  two  ends  of  the  tie  wire  together.  It 
takes  about  14  to  20  inches  of  tie  wire  per  fastening. 


Question  No.  2. — In  shutting  down  a  motor,  should  you 
pull  the  rheostat  handle  over  as  soon  as  you  open  the 
main  switch,  or  should  you  wait  and  let  it  fly  off  by 
itself?  Why  does  it  not  spring  open  as  soon  as  you  pull 
the  switch? 

Answer. — As  long  as  you  are  sure  that  your  rheostat 
is  in  proper  condition,  so  that  there  is  no  danger  of  the 
arm  .sticking  in  any  intermediate  position,  the  proper 
way  is  simply  to  pull  the  main  switch  and  let  the  rheo- 
stat open  itself.  The  reason  that  it  hangs  on  for  a  little 
while,  and  does  not  fly  off  at  once,  is  that  the  motor,  as 
long  as  it  is  revolving,  is  acting  as  a  generator,  and  thus 
keeps  a  current  flowing  in  the  field  circuit.  It  is  not 
until  the  motor  has  slowed  down  considerably  that  this 
current  grows  small  enough  to  weaken  the  retaining 
magnet  and  thus  let  the  arm  go. 

Question  No.  8. — Not  long  ago  I  received  a  circular 
from  one  of  the  Underwriters'  inspectors  (not  tlie  Toronto 
branch),  saying  that  slow-burning  weatherproof  wire 
could  no  longer  be  used  indoors,  as  it  was  suitable  only 


for  outdoor  use.  Is  that  right,  and  can  such  a  ruling  be 
enforced  ? 

Answer. — As  far  as  we  can  .see  the  ruling  is  quite  con- 
trary to  the  Code,  which  in  Rule  24b  specifically  enumer- 
ates slow-burning  weatherproof  wire  as  one  of  the  per- 
missible insulations  for  open  work  in  dry  places.  Fur- 
ther, Rule  42,  which  is  the  one  detailing  the  make-up  of 
this  wire,  states  plainly  that  it  is  not  suitable  for  outside 
work.  In  view  of  this  the  circular  of  which  you  speak 
appears  to  be  exactly  contrary  to  the  Code,  and  there- 
fore one  which  cannot  be  enforced  as  being  based  on  good 
and  current  practice.  On  the  other  hand,  the  Under- 
writers are,  of  course,  entitled  to  refuse  risks  which  do 
not  come  up  to  their  requirements,  irrespective  of  whe- 
ther these  latter  be  reasonable  or  arbitrary.  However, 
the  competition  for  business  will  undoubtedly  prevent 
the  rulings  of  any  one  company,  or  even  a  section  of  the 
a.ssoeiation,  from  becoming  too  onerous. 


Question  No.  4. — Would  you  please  give  an  explana- 
tion of  the  term  "mean  spherical  reduction  factor,"  as 
applied  to  incandescent  lamps? 

Answer. — Incandescent  lamps  are  usually  rated  by 
measuring  the  light  which  they  give  off  at  right  angles 
to  the  main  axis  of  the  lamp.  This  comparison,  however, 
is  only  fair  when  the  filaments  are  of  exactly  the  same 
shape;  consequently  you  have  to  get  some  other  basis 
when  you  are  comparing  lamps  of  different  styles,  such, 
for  instance,  as  the  regular  double  oval  and  a  coiled  fila- 
ment, like  that  used  in  the  Radiant  Shelby.  Obviously, 
the  best  and  fairest  basis  is  the  total  light  omitted  in 
all  directions,  or  the  average  of  this,  which  is  known  as 
the  mean  spherical  candle  power.  But  it  takes  a  lot  of 
very  careful  measuring  to  determine  this  accurately,  and 
so  a  set  of  fractions  has  been  worked  out  by  the  use  of 
which  the  mean  spherical  candle  power  of  any  style  of 
filament  can  be  found  at  once  from  the  average  horizon- 
tal candle  power,  it  being  of  course  a  simple  matter  to 
mea.sure  this  latter  with  the  ordinary  photometric  equip- 
ment. This  fraction  is  what  is  known  as  the  spherical 
reduction  factor.  It  is  about  82-100  for  the  ordinary 
double  oval  filament,  from  which  it  will  be  seen  that  the 
average  spherical  candle  power  of  what  is  ordinarily 
known  as  a  16  candle  power  lamp  is  about  13  candle 
power. 


To  Investigate  Swiss  System. 

Mr.  Roderick  J.  Parke,  electrical  engineer  of  Toronto, 
has  left  for  Europe  to  visit  the  more  important  electric 
lighting  and  power  systems  in  England,  Prance,  Italy 
and  other  countries.  The  special  object  of  his  visit  is 
to  examine  the  new  direct  current  system  of  long  distance 
transmission  installed  between  Moutier,  a  small  village 
on  tlie  Swiss  border,  at  which  place  there  is  an  important 
hydro-electric  development,  and  the  City  of  Lyons,  a 
distance  of  110  miles.  Power  is  transmitted  between 
these  points  by  direct  current,  and  it  is  Mr.  Pa  rice's  in- 
tention to  study  this  system  from  the  standpoint  of  its 
applicability  to  Canadian  transmission. 
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HcDi  iianization  of  Science  Faculty  at  McGill. 

It  IS  probablo  that  tho  near  futmv  will  see  a  iircal 
oluiiigo  in  tho  Faculty  of  Appliod  Scionw  at  .^IcOill 
University.  At  tho  [n-i-sont  tiiiu>  a  sporial  coininittiH'  is 
eniraii»>il  in  invostiiratiiiir  oxistiiiii  oonditinns,  providing 
for  tho  iv-arraniTiMnont  o\'  tho  onrrionlnni  of  studios  for 
the  several  branches  ol"  tho  doimrl moiil.  and  stiidyin>r  llio 
ourrioula  of  loading  tooluiioal  sohools  on  tho  oontini'iil. 

Dean  Bovoy,  who  has  boon  for  thirty  years  hoad  of  Iho 
Faculty  of  Applied  Science,  has  resigned  and  kwvos  for 
England  shortly  to  accept  one  of  the  most  oniinent  posi- 
tions in  the  gift  of  his  profession,  the  rectorship  of  the 
Imperial  College  of  Science  and  Technology  in  London. 
Upon  Dean  Bovoy 's  successor  will  devolve  much  of  the 
responsibility  of  reorganizing  the  faculty. 

While  it  is  an  acknowledged  fact  tbat  the  ]>lace  taken 
by  McGill  science  graduates  ranks  second  to  none  on  the 
continent,  yet  there  has  been  for  some  time  an  uneasi- 
lU'ss  among  the  students,  particularly  those  of  the  third 
and  fourth  years,  who  claimed  that  the  arrangement  of 
their  courses  entailed  too  little  unity,  and  that  the  sys- 
tem of  practical  work  especially  was  not  of  the  best.  This 
feeling  had  found  expression  at  various  times,  and  never 
more  forcibly  than  at  the  close  of  the  last  session,  when 
Mr.  Lawrence  Killam,  in  reading  the  valedictory  address 
of  the  graduating  class  in  science,  complained  bitterly 
of  the  valuable  time  wasted  in  the  course. 

The  authorities  of  the  University  immediately  deter- 
mined on  an  investigation  of  the  difficulties  which  the 
lack  of  intimate  relationship  between  professors  and 
students,  now  happily  in  a  fair  way  to  be  obviated  by 
the  formation  of  the  new  Students'  Council,  had  hither- 
to prevented  them  from  ascertaining  with  any  exactness. 
A  committee  of  five  members  of  the  Faculty  was  there- 
fore appointed  to  look  more  carefully  into  the  needs  of 
each  division  of  the  students  in  the  Faculty  to  find 
wherein  lay  the  difficulty  and  where  the  remedy.  This 
committee  was  composed  as  follows :  Dr.  H.  T.  Bovey, 
Dean  of  the  Faculty;  Prof.  C.  H.  McLeod,  Professor  of 
Civil  Engineering;  Prof .  J.  B^nsall  Porter.  Professor  of 
Mining  Engineering;  Prof.  R.  J.  Durley,  Professor  of 
Mechanical  Engineering;  Prof.  R.  B.  Owens,  Professor 
of  Electrical  Engineering. 

It  is  thought  that  the  work  of  the  committee  may  be  a 
re-arrangement  of  the  officers  of  instruction  also.  There 
is  already  an  important  post  in  the  faculty  vacant,  the 
profes-sorship  of  chemistry  and  the  directorship  of  the 
Macdonald  Chemistry  and  Alining  Building,  formerly 
held  by  the  late  Dr.  B.  J.  Harrington.  There  will  also 
now  be  the  deanship. 

Conjecture  is  already  busy  with  the  name  of  Dr.  Bo- 
vey's  succe.ssor.  "Whether  or  no  the  final  choice  will  fall 
upon  him.  the  name  of  Professor  C.  H.  McLeod  will  at 
least  receive  very  careful  consideration. 


There  are  over  14,000  subscribers  using  the  telephone 
system  in  ^lanitoba,  which  the  Government  of  that  pro- 
vince have  purchased  from  the  Bell  Telephone  Company. 


MacKenzie   Controls  Electrical  Development 
Company. 

Without  a  dissenting  voice,  and  with  $4,800,000  of  the 
$(!, 000,000  coiiiinoii  .stock  voting  in  favor  and  not  a  single 
proxy  against,  the  control  of  the  Electrical  Develop- 
ment Company  passed  into  the  hands  of  Mr.  Wm.  Mac- 
Kenzie and  his  associates  in  the  Toronto  Railway  Com- 
pany on  February  26th  last. 

A  special  meeting  of  the  shareholders  was  held,  pre- 
sided over  by  Sir  Henry  Pellatt.  Sir  Henry,  in  address- 
ing the  meeting,  said  the  company  had  been  harassed  by 
the  government,  the  hydro-electric  power  commission  and 
the  municipalities ;  that  it  had  been  found  impossible  to 
sell  two  million  dollars'  worth  of  bonds.  In  this  state  of 
atiPairs  the  shareholders  were  fortunate  in  having  such 
an  offer  submitted  from  Mr.  MacKenzie.  The  arrange- 
ments were  such  that  the  dividends  due  on  the  bonds  on 
the  first  of  the  present  month  were  provided  for,  while 
the  earnings  of  the  company  were  sufficient  to  meet  all 
charges,  including  interest  and  working  expenses. 

It  is  thought  in  some  quarters  that  there  is  a  probabil- 
ity of  the  Hydro-Electric  Power  Commission  and  the 
Electrical  Development  Company  coming  to  an  under- 
standing, and  the  commission  taking  over  from  the  com- 
pany  the  contract  for  the  supply  of  power  and  disposing 
of  the  power  to  the  City  of  Toronto  at  the  same  rates. 
If  tliis  were  done  the  Power  'Commission  would  not  need 
to  erect  a  power  line  from  Hamilton  to  that  city  to 
supply  power,  at  least  not  for  some  time,  when  the 
bu.siness  would  be  largely  increased.  Tlie  possibility  of 
the  commission  making  a  deal  with  the  Electrical  De- 
velopment Company  was  inferred  from  the  request  of 
the  Commission  to  the  city  Board  of  Control  that  the 
board  should  not  meeet  the  Toronto  Electric  Light, Com- 
pany again  until  the  Commission  and  Board  had  had 
another  conference. 


Toronto  Electric  Light  Company. 

At  the  twenty-fourth  annual  meeting  of  the  sharehold- 
ers of  the  Toronto  Electric  Light  Company,  Limited, 
held  at  the  head  office  of  the  company,  in  this  city  on 
February  11,  the  report  of  the  directors  for  the  year 
ended  December  31  showed  an  income  of  $1,039,716.42. 
The  expenses,  including  interest  on  debentures,  amounted 
to  $651,925.57,  leaving  a  balance  to  profit  of  $387,790.85. 
Out  of  this  there  have  been  paid  four  quarterly  dividends 
at  the  rate  of  eight  per  cent,  per  annum,  amounting  to 
$245,503.39,  leaving  a  balance  of  $142,287.46  to  be  car- 
ried forward  to  profit  and  loss,  bringing  that  credit  up 
to  $160,344.89.  During  the  year  a  large  proportion  of 
the  changejias  been  made  from  the  steam  plant  to  power 
apparatus.  As  both  systems  have  been  more  or  less  used 
in  operating,  the  percentage  of  expenses  to  gross  receipts 
lias  1)000  somewhat  larger  than  would  otherwise  have 
been  the  case. 


The  Municipal  Ownership  of  Public  Utilities  vs.  Private  Enterprise^ 


In  our  sketch  last  mouth  of  the  proceedings  of  the 
Canadian  Society  of  Engineers,  who  held  their  annual 
meeting  at  Montreal  from  January  28th  to  30th  last, 
some  brief  excerpts  were  made  from  the  address  of  the 
retiring  president,  Mr.  W.  McLea  Walbank,  B.  A.  Sc. 
Since  that  time  the  complete  address  has  been  forwarded 
us,  and  a.s  many  of  our  readers  are  interested  in  the 
subject  of  "Municipal  Ownership  of  Public  Utilities  v.s. 
Private  Enterprise,"  upon  which  sub,iect  Mr.  Walbank 
is  more  than  usually  competent  to  speak,  we  have  re- 
printed his  remarks  in  full : — 

The  Institute  of  English  Bankers  a  short  time  ago  at- 
tributed the  widespread  depression  that  existed  in  Eng- 
land at  that  time,  to  the  engagement  in  municipal  trad- 
ing. They  pointed  out  "That  it  had  been  productive  of 
many  evils,  such  as  the  elimination  of  personal  initiative 
and  enterprise,  evasion  of  the  natural  laws  of  commerce, 
the  creation  of  a  favored  class  of  labor.  It  has  brought 
corruption  in  politics,  and  partially  eliminated  in  many 
directions  any  further  attempts  to  engage  in  private 
industry. " 

The  country  has  been  after  the  corporations  recently 
to  such  an  extent  that  we  have  been  unnerved,  tired  of 
leading  such  a  life,  and  seek  rest.  The  losses  in  credit 
and  value  of  money  during  the  past  year  have  been  un- 
told. Even  those  that  have  safety  deposit  boxes  full 
of  securities,  through  lack  of  credit  are  unable  to  obtain 
money  to  carry  on  their  works,  so  necessary  at  this  time 
of  the  year,  to  give  employment  to  those  who  will  other- 
wise feel  the  pinch  of  hunger. 

The  recent  panic  was  not  a  rich  man's  panic,  not 
even  an  industrial  panic;  it  was  a  financial  panic,  which 
every  man,  woman  and  child  is  bound  to  feel  the  effects 
of.  We  have  been  attempting  too  big  a  business  with  too 
small  a  capital.  As  long  as  there  was  confidence  and  its 
resulting  credit,  a  small  amount  of  money  accomplished 
wonders,  but  destroy  that  confidence,  replace  it  with 
distrust,  and  a  large  amount  of  money  accomplishes  but 
little.  There  is  not  sufficient  money  in  this  country  to 
carry  on  business,  if  actual  cash  must  pass  from  hand  to 
hand.  A  short  time  since  our  industrial  conditions  were 
all  that  could  be  desired;  but  a  spirit  of  unrest  and  dis- 
content had  appeared.  The  working  classes  are  array- 
ed against  capital.  The  professional  agitator  is  seeking 
new  recruits,  and  political  interest  knows  no  law  hut  1o 
succeed.  Votes  are  gained,  business  may  sufiPer,  may 
even  go  to  the  dogs,  but  who  cares?  Corporations  can 
be  taxed;  that  is  what  they  are  there  for.  I  do  not  wish 
to  be  understood  as  saying  that  corporations  are  not  in  a 
measure  responsible  for  tiiis  state  of  affairs.  When  we 
read  of  great  railroads  giving  secret  rebates,  enriching 
the  recipients  and  sn[)pre.ssing  coniitctition  in  the  in- 
terests of  individuals,  of  the  enormous  amoiuits  of  cash 
and  bonds  in  the  hands  of  insurance  companies,  of  how 
large  companies  are  promoted  and  tlicir  capital  intlated 
by  their  organizers  giving  large  bonuses  of  common  stock 
to  those  who  sul)scrii)e  for  its  bonds — is  it  any  woiuler 
that  labor  rebels  and  becomes  arrayed  against  capital? 


Is  their  condemnation  of  wealth,  trusts,  and  corpora- 
tions justifiable?  Have  they  forgotten  that  it  is  from 
these  sources  that  the  people  at  large  have  derived  hos- 
pitals, colleges,  museums,  special  chairs  of  learning,  and 
other  benefioient  uses  too  numerous  to  mention?  I  think 
that  a  close  examination  of  most  gas,  electric  and  public 
utility  companies  will  reveal  the  fact  that  the  public 
and  taxpayers  in  general  derive  more  benefit  than  do  the 
ordinary  shareholders,  whose  money  has  made  these 
possible.  To  those  engaged  in  the  management  of  elec- 
tric and  gas  plants,  it  seems  impossible  that  the  clamor 
for  the  municipal  ownership  of  these  utilities,  based  on 
the  theory  that  municipalities  can  produce  these  com- 
modities as  cheap,  or  nearly  as  cheap,  as  the  corpora- 
tions, can  be  founded  on  fact. 

You  must  realize  that  self-interest  and  the  interest  in 
getting  returns  on  investments,  point  towards  the  econ- 
omical management  of  large  enterprises,  and  while  we 
may  not  be  beyond  reproach  or  criticism,  many  of  the 
so-called  evils  are  the  result  of  unwise  legislation.  Ill- 
advised  efforts  are  made  by  governing  bodies  through 
legislative  assemblies,  to  secure  advantages  over  corpora- 
tions that  ean  only  result  in  causing  the  investor  to  feel 
that  his  interests  are  being  attacked,  and  causes  him  to 
res^ist  such  legislation,  the  result  being  a  feverish  agita- 
tiion  between  the  would-be  perfecter  of  civic  government 
and  the  owners  of  corporate  properties,  without  either 
party  reaching  a  satisfactory  conclusion. 

If  so-called  reformers  would  only  take  the  trouble  to 
investigate  carefully  both  sides  of  the  problem,  many  of 
the  supposed  evils  would  disappear,  and  all  they  would 
have  left  to  work  upon  would  be  the  substitution  of  civic 
or  political  management  in  lieu  of  industrial  manage- 
ment. The  civic  politician  sees  an  ea.sy  road  to  office 
through  catering  to  and  fanning  the  flame  of  public  dis- 
content, to  which  "yellow  journalism"  has  given  birth, 
lie  sees  votes  and  therefore  shouts  for  municipal  owner- 
ship indiscriminately.  He  never  loses  an  opportunity  in 
season  and  out  of  season  of  pointing  out  how  wretchedly 
our  companies  are  managed,  and  how  extortionate  are  the 
tolls  that  are  extracted  from  the  public,  compared  with 
the  rates  that  might  be  expected  if  Mr.  Alderman  had  the 
managment.  He  sees  great  possibilities  of  extending  his 
patronage  by  an  increased  list  of  employes,  and  the  ex- 
pending of  vast  sums  oi'  money,  while  the  average  citizen 
things  he  sees  a  favorable  (»p|)nrtunity  to  obtain  a  neces- 
sary commodity  at  a  greatly  i-educed  cost.  Were  a  refer- 
endum taken.  1  have  no  hesitation  in  saying  that  the 
majority  of  citizens,  unless  they  were  pi-operty  owners 
whose  lands  would  have  to  pay  the  cost  in  taxes,  would 
vote  for  free  gas,  fre(>  electric  light,  free  telephones, 
free  street  railway  service,  free  groceries,  free  ncnvs- 
papers — in  short,  all  the  necessaries  of  life  free  of  cost. 

In  pointing  out  the  fallacy  of  muuicii)al  ownership. 
Mr.  M.  J.  Francisco,  an  engineer,  who  has  devoted  a  great 
deal  of  thought  and  study  to  th(>  (piestion.  in  his  w(U'k 
on  the  subject  says: — • 

"The  whole  foundation  of  municipal  ownership  is 
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based  upim  the  assumption  that  inexperienced  hired  em- 
ployes of  a  city  who  have  not  a  dolhir  at  risk,  and  in 
many  cases  have  been  given  the  position  as  a  reward  lor 
helping  some  political  aspirant  to  olliee,  can  and  will 
run  the  plant  and  manage  the  business  more  success- 
fully than  the  members  of  a  private  corporation,  not- 
withstanding the  latter  may  have  nearly  all  their  prop- 
erty invested  in  the  enterprise,  and  a  failure  means 
ruin  to  them.  It  is  not  reasonable  to  suppose  that  men 
under  such  conditions  will  give  closer  attention  to  busi- 
ness and  investigate  every  branch  and  detail  of  its  work? 
It  is  a  well-established  axiom  that  the  more  a  man  has 
at  risk  the  closer  attention  he  gives  to  details. 

"It  is  well  known  that  municipal  ownership  is  pure- 
ly and  simply  a  political  move  to  secure  votes  for  some 
iispirant  for  ofBce,  and  that  it  is  used  for  this  purpose 
regardless  of  any  other  question.  Parties  have  public- 
ly announced  that  they  are  using  it  as  a  plank  upon 
which  to  stand  while  they  gather  in  the  votes. 

''It  has  become  a  well-established  principle  with  both 
parties  that  civic  government  is  the  lawful  spoils  of  the 
victorious  party.  Is  it  for  the  purpose  of  getting  the 
votes  of  the  laboring  class  that  lower  rates  of  taxation, 
with  shorter  hours  and  higher  wages,  are  promised,  but 
these  are  forgotten  as  soon  as  the  election  is  passed,  as 
was  shown  in  Detroit  and  other  places. 

"When  the  advocates  of  municipal  ownership  find 
themselves  unable  to  disprove  the  facts  disclosed  under 
municipal  management  in  this  country,  they  immediate- 
ly fall  back  upon  Glasgow  and  the  wonders  achieved 
there  by  municipal  ownership.  The  conditions  are  not 
the  same  in  Glasgow  as  are  found  in  the  United  States. 
The  government  is  entirely  different,  and  the  political 
situation  that  exists  in  this  country  is  not  found  there. 
Wages  there  are  less  than  half  those  paid  in  this  country. 
Conductors  on  street  ears  are  paid  93  cents  per  day  for 
the  first  year,  and  $1.04  the  third  year,  while  conductors 
on  street  cars  in  New  York  are  paid  $2.00  the  first  year 
and  $2.25  after  that.  The  average  wages  for  the  rail- 
road men  in  Glasgow  are  78  cents  per  day,  while  in  New 
York  they  are  $1.88.  Here  we  have  a  difference  of  more 
than  100  per  cent,  in  wages  alone. 

"Anyone  who  has  travelled  over  the  street  railroads 
in  Glasgow  knows  perfectly  well  that  the  whole  equip- 
ment and  accommodations  are  antiquated  and  behind 
the  day,  while  the  service  furnished  there  would  not  be 
tolerated  in  any  city  in  the  United  States.  We  are  also 
told  that  the  profits  or  revenue  from  the  street  railway 
in  Glasgow,  is  so  large  that  it  pays  all  the  expenses  of 
the  government,  while  in  fact  the  roads  are  not  opefated 
for  the  purpose  of  producing  a  revenue  to  meet  current 
expenses  of  the  municipality.  Instead  of  there  being 
no  taxes  in  Glasgow,  they  are  more  burdensome  than  in 
this  country.  Rents  are  taxed  12  1-2  cents  on  every 
dollar  that  man  pays,  and  the  owner  of  the  property  has 
to  pay  the  same  amount  of  tax.  Besides  this,  license 
taxes  are  levied.  You  pay  a  tax  for  every  servant  you 
employ  in  the  house,  also  on  every  horse  or  carriage ;  in 


fact,  you  cannot  turn  round  without  running  against  the 
tax  collector. " 

What  would  become  of  electric  light,  telephone,  street 
railway  and  gas  plants,  if  these  undertakings  were  in  the 
hands  of  municipal  authorities'?  Would  improvements 
in  these  enterprises  be  encouraged  or  would  they  remain 
at  a  standstill?  The  whole  question  seems  to  me  too 
simple  for  elaborate  discussion.  A  Municipality  should 
not  be  allowed  to  tax  its  citizens  for  its  own  bnefit,  but 
for  the  benefit  of  the  whole  and  not  of  the  few.  Admin- 
istration of  justice,  the  protection  of  life  and  property, 
the  police  and  fire  departments,  and  civic  affairs  gen- 
erally, such  as  the  maintenance  of  roads  and  sanitary 
conditions,  are  things  in  which  all  the  citizens  are  in- 
terested, and  for  which  all  should  be  called  upon  to  bear 
their  proportionate  share  of  cost.  We  might  go  as  far 
as  to  include  water,  as  this  commodity  is  needed  by 
every  person,  rich  as  well  as  poor,  for  fire  protection  and 
sanitary  purposes.  It  comes  therefore  fitly  under  muni- 
cipal control,  and  at  this  stage  I  might  say  that  if  a 
private  company  were  furnishing  the  water  that  is  be- 
ing furnished  to-day  to  the  City  of  Montreal,  the  citizens 
would  rise  up  in  arms.  Would  they  accept  unfiltered 
St.  Lawrence  or  Ottawa  River  water  for  domestic  use, 
receiving  as  it  does  the  drainage  of  the  towns  between 
Toronto  or  Ottawa  and  Montreal,  and  at  a  price  fully 
twice  as  high  as  it  would  be,  were  it  under  private  con- 
trol ?  My  answer  is.  No. 

The  water  works  plant  is  undoubtedly  operating  at  a 
considerable  profit,  and  the  city  as  a  whole  it  is  hoped  is 
benefiting  financially.  On  the  contrary,  were  we  to  take 
the  case  of  gas  or  electric  light,  if  it  is  operated  at  a 
profit,  then  the  users  of  the  light  are  paying  that  profit. 
If  it  is  run  at  a  loss,  then  the  municipality  is  carrying 
on  a  business  which  is  not  profitable,  to  the  detriment  of 
the  taxpayers  who  are  not  using  light. 

That  there  are  many  honest  supporters  of  municipal 
ownership  who  have  been  deceived  by  the  highly-colored, 
but  false  reports  from  cities  that  are  experimenting  with 
this  question,  is  undeniable.  It  is  only  natural  to  sup- 
pose that  municipalities  after  having  made  large  invest- 
ments in  municipal  enterprises  should  endeavor  to  just- 
ify what  they  have  done.  They  certainly  will  be  re- 
luctant in  throwing  the  limelight  on  their  errors  in  acts 
and  conclusions.  On  the  oontrary,  the  tendency  will  be 
to  suppress  the  bad  and  give  prominence  to  the  good, 
which  is  only  to  be  expected,  and  this  important  question 
really  gets  serious  considei*ation  from  owners  of  prop- 
erty only  when  the  situation  becomes  acute  or  puts  the 
taxpayers  on  the  defensive. 

The  following  analogy  is  taken  from  "]\Iunicipal 
Ownership" : — 

"Aesop's  fable  of  the  fox  and  his  lost  tail,  here  finds 
excellent  application.  The  wily  old  fellow  washed  com- 
pany in  his  misery,  and,  we  recall,  urged  all  the  other 
foxes  to  cut  off  their  tails.  He  gave  as  many  favorable 
reasons  as  a  proud  possessor  of  a  municipal  plant  can 
offer  a  sister  municipality  in  urging  her  to  do  likewise. 


CANADIAN  ELE 

But  the  assembled  foxes  remembered  that  the  loss  of  a 
tail  is  easily  accomplished;  that  the  troublesome  thing  is 
to  get  it  back  again.  Municipal,  like  private,  funds  may- 
be spent  at  any  time — they  take  flight  easily — with  less 
ease  one  again  gets  possession  of  them. ' ' 

Governments,  federal,  provincial,  or  civic,  are  institut- 
ed for  the  purpose  of  protection,  not  production.  It 
would  be  just  as  reasonable  for  either  of  these  bodies 
to  enter  any  pursuit,  such  as  bakers,  grocers,  saloon  keep- 
ers, or  the  insurance  business,  as  it  is  for  them  to  enter 
the  field  of  public  utilities,  and 

"Just  so  sure  as  a  nation  becomes  a  commercial  pro- 
ducer, competing  against  its  own  citizens,  jvist  so  sure 
will  the  seeds  of  its  own  disintegration  be  shown.  There 
is  no  finality  to  municipal  enterprise." 

The  character  of  a  public  service  is  to  be  judged  as 
much  by  the  extent  of  the  service  as  by  its  cost.  In  other 
words,  it  is  better  to  serve  double  the  area  and  number 
of  inhabitants  at  a  given  cost,  than  it  is  to  serve  one-half 
that  number  at  half  cost. 

Eecent  public  reports  of  Glasgow,  Edinburg,  Man- 
chester, Leeds  and  Birmingham,  show  that  they  are 
operating  a  smaller  number  of  lamps  than  Chicago 
alone,  and  very  few  more  than  Boston,  while  the  com- 
bined population  is  a  million  more  than  Chicago,  and 
fully  five  times  that  of  Boston.  If  you  take  Glasgow, 
Hull,  Brighton,  Portsmouth  and  Swansea,  you  will  find 
that  on  December  31st,  1905,  the  number  of  municipal 
telephones  was  less  than  20,000,  while  the  number  of 
private  telephones  was  over  40,000.  In  1905  the  increase 
in  municipally-operated  telephones  was  12.05  per  cent., 
and  the  private  telephones  92  per  cent. 

Exclusive  Franchises. 

Exclusive  franchises  are  not  popular,  but  the  best 
service  at  the  lowest  cost  can  only  be  secured  in  gas, 
electricity,  telephones,  or  street  railways,  by  one  com- 
pany having  exclusive  control  within  given  limits.  But 
in  such  cases,  in  order  to  protect  the  public,  exclusive 
franchises  should  only  be  given  under  some  sort  of  public 
control. 

Mr.  Allen  R.  Foote,  commissioner  of  the  Ohio  Board 
of  'Commerce,  is  quoted  as  follows : — 

"You  want  the  best  obtainable  service  at  the  lowest 
profitable  price.  It  goes  without  saying  that  you  cannot 
get  that  condition  by  dividing  your  demand  between 
two  or  more  corporations.  The  economies  of  produc- 
tion and  distribution  are  not  increased  by  division,  but 
by  concentration. .  Therefore,  the  problem  properly 
analyzed  does  not  admit  of  competition  us  a  factor. 

"In  the  past  record  of  this  country,  the  whole  efi'ort 
has  been  to  regulate  public  service  utilities  by  competi- 
tion, and  all  the  complaints  that  are  now  being  pressed, 
of  discrimination  in  rates,  and  rebates,  secrecy  of  ac- 
counting and  over-capitalization,  are  the  direct  and  legit- 
imate results  of  attempting  to  regulate  a  business  that 
is  a  natural  monopoly  by  the  principles  of  competition. 
Assuming  the  point  of  view  that  a  business  is  a  natural 
monopoly,  then,  it  must  be  controlled  and  regulated  by 
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principles  to  control  monopolies.  That  means  public 
regulation." 

During  the  past  year  the  City  of  Syracuse  appointed 
a  special  commission  to  inquire  into  the  lighting  ques- 
tion, and  their  report  was  handed  in  on  the  3rd  of  Sep- 
tember last.  The  findings  of  the  committee  are  adverse 
to  a  municipal  plant  either  for  gas  or  electricity,  and  the 
following  is  quoted  from  their  report,  which  is  now  a 
public  document: — 

"The  granting  of  a  franchise  which  results  in  com- 
petition in  electric  lighting  and  power  service  is  fraught 
with  many  grave  contingencies.  The  inconvenience  and 
annoyance  to  the  public  in  having  duplicate  systems  of 
poles  and  wires  in  the  streets  is  sufficiently  obvious,  and 
it  is  not  necessary  to  enlarge  upon  that  feature  of  such 
a  situation.  Only  most  urgent  necessity  for  relief  from 
unsatisfactory  services  and  excessive  rates,  and  the  fail- 
ure of  other  practicable  remedies,  would  warrant  such  a 
step. 

"Duplication  of  electrical  distributing  systems  in- 
creases the  number  of  poles  and  wires  in  and  over  our 
streets,  with  consequent  greater  difficulty  in  contending 
with  fires.  The  responsibility  from  accidents  from 
crossed  wires  and  defective  construction  is  not  so  readily 
and  certainly  fixed  when  numerous  independent  systems 
of  wires  are  in  the  streets. 

"The  division  of  the  business  between  competing  com- 
panies makes  it  less  practicable  to  compel  the  use  of 
underground  conduits  extensively,  because  competition 
renders  the  business  less  profitable  to  both  companies,  or 
if  separate  conduits  are  constructed,  the  disturbances 
of  the  surface  of  the  street  become  a  more  serious  an- 
noyance to  the  public. 

"As  against  the  possibility  that  the  public  might  re- 
ceive, at  least  for  a  time,  better  rates  and  service,  is 
the  other  possibility  (not  to  say  probability)  of  an  agree- 
ment being  arranged  between  the  nominally  competing 
companies,  which  would  nullify  the  eifeet  aimed  at 
through  competition.  If  we  may  draw  deductions  from 
practically  all  previous  experience  with  such  utility  cor- 
porations, we  may  conclude  that  the  outcome-should 
the  Niagara  Distributing  Company  actually  have  entered 
the  local  field — would  probably  have  been  either  an  agree- 
ment with  the  Syracuse  Lighting  Company  to  divide  the 
business  along  territorial  or  other  lines,  or  else  a  con- 
solidation of  the  two  corporations  on  some  basis  to  their 
advantage,  rather  than  to  the  advantage  of  the  public. 

"The  division  of  the  business  would  probably  not  en- 
hance the  grade  of  service  to  individual  users,  nor  re- 
duce the  rates  for  power  or  light.  On  the  other  hand,  it 
would  naturally  have  the  opposite  effect. 

"Merging  of  two  companies  would  result  in  a  larger 
capitalization  on  which  the  consolidated  company  would 
endeavor  to  pay  interest  or  dividends.  It  would  also 
naturally  desire  to  recoup  itself  for  reduced  returns  dur- 
ing the  period  of  competition.  We  may  conclude,  there- 
fore, that  competition  in  itself  is  not  to  be  desired  in 
the  electric  lighting  and  power  field." 
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COMPENSATU>N  b'OlJ  FkANCHISES. 

YiHi  may  liave  notiood  in  connection  witli  i)ublic  util- 
ity franchises  that  certain  civic  rulers,  and  I  may  say  the 
Proses,  have  publicly  demanded  from  the  companies  cer- 
tain peroentagres  on  their  gross  earnings,  to  be  applied 
to  the  making  of  good  roads,  etc.  Now,  if  the  price  for 
service  is  based  on  ci>st,  it  matters  little  to  the  companies 
whether  they  pay  the  percentage  demanded  direct  to  the 
nuinicii»ality  or  not.  If  the  public  demand  it  why  cannot 
tlie  companii^  pay  it.  as  it  would  simply  be  an  added  ex- 
j-H^nse  to  ci>st?  If  thi'v  do  not  demand  it,  then  the  cost, 
and  consequently  tlie  selling  price,  would  be  so  much  less. 
It  then  beeonu'.s  a  (|uestion  whether  the  company  is  to  be 
a  public  taxgather  for  the  municipality,  or  whether  the 
nuinicipality  should  collect  direct  from  the  citizens, 
which  to  my  mind  is  the  only  fair  way,  otherwise  you 
compel  a  small  niiiiority  of  the  citizens  using  the  com- 
modity in  question  to  unfairly  contribiite  to  the  city's 
n^venue,  while  the  benefits  would  be  reaped  by  all. 
Remedies. 

Having  reviewed  the  origin  of  the  agitation  for  muni- 
cipal o\\^lel•ship  of  public  iitilities,  I  will  endeavor  to 
point  oxit  my  idea  as  to  the  proper  remedies,  and  I  would 
say  right  here  that  the  remedy  does  not  lie  with  the 
companies  alone.  It  lies  with  the  company,  the  consum- 
er, and  the  public.  There  must  be  some  give-and-take 
from  the  company,  the  authorities,  and  the  public,  or 
nothing  effective  will  result.  Public  companies  for  their 
own  .salvation  must  endeavor  to  give  the  best  service  at 
the  lowest  cost.  In  my  opinion  the  best  results  will  be 
obtained  by  a  system  of  public  control.  A  "Public  Ser- 
vice Commi.ssion,"  framed  on  the  lines  of  the  existing 
Railway  Commission  at  Ottawa,  would  go  a  long  way 
to  protect  the  interests  of  both  the  company  and  the 
user.  Reasonable  inflation  of  capital  is  necessary  to  off- 
set the  po.ssible  loss  or  questionable  profit.  Fair  treat- 
ment for  capital  invested  in  corporate  enterprises  is 
imperative.  Capital  is  answerable  to  public  opinion, 
which  is  oft-times  unreasonable  and  must  be  led,  not  dis- 
regarded. Rather  educate  the  people  in  the  fact  that 
public  corporations  should  have  the  same  protection  in 
the  enjoyment  of  the  rights  to  their  property  as  is  en- 
.ioyed  by  other  investors. 

Massachusetts,  U.  S.,  has  had  a  form  of  public  control 
of  private  companies  for  the  past  13  years  that  appears 
to  have  given  fairly  good  satisfaction.  No  doubt  it  also 
has  its  imperfections,  and  at  times  we  hear  of  corpora- 
tions and  the  public  not  being  satisfied  with  its  applica- 
tion in  specific  eases.  On  the  whole,  however,  it  has  been 
advantageous.  The  consumers  are  better  and  more  cheap- 
ly served,  and  employed  capital  is  better  protected.  Stock 
watering  has  been  eliminated  and  reasonable  returns  on 
capital  allowed.  Badly-framed  or  viciously-applied  laws 
could  do  serious  damage,  but  with  a  real  desire  on  the 
side  of  all  parties  to  secure  a  justice  for  all  alike,  public 
control  offers  a  far  better  solution  of  all  difficulties  than 
does  municipal  ownership. 

As  I  have  stated,  public  companies  must  endeavor  to 


give  the  best  service  at  fair  rates,  and  the  most  satisfac- 
tory results  will  be  obtained  by  following  the  lines  laid 
down  by  the  "London  Sliding  Scale,"  thus  making  the 
consumer  a  partner  in  the  enterprise  by  reducing  the 
])rice  as  ra])idly  as  is  consistent  with  sound  management, 
and  by  treating  the  public  as  though  they  were  its  ser- 
vants, not  its  masters.  In  all  intercourse  with  the  con- 
sumer or  public,  be  it  through  the  highest  official  of  the 
company  or  its  office  boy,  it  should  be  the  aim  of  the  com- 
pany to  establish  good  feeling  with  the  customer,  even 
at  the  sacrifice  of  personal  dignity.  When  the  public 
appreciate  that  they  are  being  fairly  treated  by  corpora- 
tions they  will  not  object  to  fair  returns  on  the  capital 
invested. 

So  far  as  I  can  judge,  the  consensus  of  opinion  of 
writers  on  this  subject  seems  to  be  that  some  form  of 
{)ublie  supervision  and  control  of  charges  for  .service  bj^ 
quasi-public  corporations,  offers  the  only  solution  of  the 
problem. 

"It  preserves  individual  initiative,  does  not  discourage 
enterprise  nor  the  combination  of  private  capital.  It 
leaves  industrial  freedom  unharmed,  simply  controls  it 
in  the  public  interest,  enforces  the  rights  of  the  consum- 
ers, while  protecting  the  rights  of  industrial  liberty." 


Electrical  Contractors. 

The  annual  meeting  of  the  Electrical  Contractors' 
As.soeiation  (which  is  the  electrical  section  of  the  Build- 
ers' Exchange)  was  held  last  month,  and  resulted  in  the 
election  of  the  following  executive  officers  for  the  cur- 
rent year:  Mr.  F.  J.  Parsons,  president,  elected  by 
acclamation  (representing  the  firm  of  McDonald  & 
Wilson),  Mr.  N.  Simoneau,  elected  unanimou.sly  as  rep- 
resentative director  to  the  board  of  the  Builders'  Ex- 
change; Secretary,  J.  Herbert  Lauer;  Executive  Com- 
mittee, Messrs.  Brock  (of  Collyer  &  Brock).  Philip 
Lahee,  J.  D.  Lachapelle  (Eastern  Electrical  Engineering 
Company),  D.  McQuaid  (Century  Electric  Company),  J. 
E.  Scott  (Scott  &  Rubinstein),  W.  B.  Shaw  (Montreal 
Electric  Company),  J.  A.  Valois  (Chambly  Electric 
Company) . 


POSITION  WANTED. 

Young:  man  of  good  moral  habits,  g:ooJ  education,  four  month's  experience,  and 
the  best  of  references,  wishes  employment  in  the  electric  line. 

Christy  M.  Fisher.  Ivy  P.O..  Ont. 


Electric  Arc  Lamps  For  Sale 

The  Corporation  of  the  city  of  Ottawa  desires  to  offer  for  sale  the  tollowing  Arc 
Lamp  Supplies  : — 

567 — Adams  Bagnall  Copper  Case  6.6  Amperes  Direct  Current  Series 

Enclosed  Arc  Lamps. 
567 — Insulating  Hangers  for  same. 
406 — Inner  Globes— for  same. 
411 — Outer  Globes  for  same. 
The  above  mentioned  lamps  were  all  in  running  order  when  taken  down  two 
months  ago,  and  are  packed  carefully  in  cases  ready  for  shipment  and  can  be 
inspected  by  applying  to  the  undersigned. 

Sealed  tenders  for  the  above  supplies,  addressed  to  the  "Chairman.  Electric  Com- 
mission," will  be  received  at  the  office  ot  the  Municipal  Electric  Dept.  No.  ai  Sparks 
St.,  Ottawa,  until  12  O'CLOCK  NOON  OF  WEDNESDAY,  THE  ist  DAY  OF 
APRIL,  1908. 

Tenders  to  be  for  the  whole  or  any  part  ot  the  above  and  to  be  upon  the  basis  of  a 
price  for  each  article  in  above  lot  mentioned. 

The  Corporation  does  not  bind  itself  to  accept  any  tender  but  reserves  for  itself  the 
right  to  dispose  of  above  mentioned  supplies  as  it  sees  fit. 

Any  additional  information  can  be  had  by  applying  to  the  undersigned. 

J.  E.  Brown,  Elect.  Supt.. 
February  17  th,  1908,  Municipal  Electric  Dept. 
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Publications. 

Circular  No.  1104,  issued  by  the  "Westinghouse  Elec- 
tric &  Manufacturing  Company,  Pittsburg,  Pa.,  deals 
with  the  Portable  and  Precision  Meters  manufactured 
by  that  firm.  It  consists  of  some  54  pages  and  is  a  handy 
reference  volume  for  users  of  meters. 

From  the  Weston  Electrical  Instrument  Company  we 
have  received  a  pamphlet  describing  their  new  portable 
alternating  current  instruments.  'These  comprise  four- 
teen dit¥erent  ranges  of  portable  alternating  current  am- 
meters, five  different  ranges  of  portable  alternating  cur- 
rent milammeters  and  seven  different  ranges  of  portable 
alternating  current  voltmeters. 

Bulletin  No.  102,  issued  by  the  John  McDougall  Cale- 
donian Iron  Works  of  Montreal,  describes  that  firm's 
Worthington  Multi-Stage  Turbine  Pumps.  On  the  front 
cover  of  the  bulletin  appears  a  photograph  of  their  three- 
stage  14-inch  pump,  driven  by  a  400  horse-power  induc- 
tion motor  in  operation  at  the  McTavish  street  station 
of  the  Montreal  waterworks.  Various  styles  and  sizes 
of  pumps  are  described,  and  information  given  regard- 
ing their  modus  operandi. 

As  a  means  of  increasing  the  efficiency  of  plug  and 
pin  bonds  the  Chase-Shawmut  Company  of  Newbury- 
port,  Mass,  present  the  "Shawmut  Auxiliary  Bond" — a 
copper  cap  with  rail  engaging  flange  filled  with  solder, 
heated  and  applied  to  end  of  bond,  and  which  by  giving 
additional  contact  surface  reduces  to  a  minimum  the 
resistance  at  the  rail  joint.  A  recent  test  made  with 
"Auxiliary  Bonds,"  applied  on  new  plug  bonds  just 
installed,  showed  that  an  improvement  of  over  15  per 
cent,  in  conductivity  resulted.  With  a  bond  15  per  cent, 
better  than  a  new  plug  bond,  and  having  the  advantage  of 
a  permanent  metallic  union,  as  contrasted  with  an  uncer- 
tain pressure  contact,  the  Chase-Shawmut  Company  be- 
lieves that  all  railroad  men  will  appreciate  this  means 
towards  cost  reduction. 

The  Chase-Shawmut  'Company  have  also  placed 
upon  the  market  the  "Shawmut  Rail  Bond  Pro- 
tector," a  device  designed  to  protect  both  the 
soldered  and  plug  type  of  bond  from  being  sheared  off 
by  wagon  wheels,  damaged  by  paving  stones  or  ballast, 
injured  by  track  crews  and  to  discourage  theft.  This 
protector  is  made  of  heavy  steel  securely  fastened  to 
rail  by  means  of  bolts  which  hold  fishplate  in  place,  thus 
making  application  of  the  simplest  nature.  It  is  of  such 
shape  as  to  allow  inspection  of  bond  without  removal  of 
fishplates,  and  can  be  applied  to  either  new  or  old  rails 
at  a  minimum  cost  without  impeding  traffic. 


Electric  Headlights  on  Locomotives. 

The  Railway  Commission  is  sending  out  a  circular  to 
the  different  railways  stating  that  it  has  in  view  an 
order  for  electric  headlights  on  locomotives,  and  inquir- 
ing as  to  wliat  representations  the  companies  have  to 
make  previous  to  the  order  being  made  effective. 


Meeting  Toronto  Section  American  Institute  of 
Electrical  Engineers. 

On  the  20th  ult.,  after  a  luncheon  at  the  St.  Charles,  at 
which  some  twenty^ve  members  of  the  Section  and  their 
friends  were  present,  the  Toronto  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  held  their  regular 
February  meeting  at  the  rooms  of  the  Engineers'  Club, 
96  King  street  west,  in  conjunction  with  the  club,  many 
of  whose  members  were  present.  Over  fifty  in  all  at- 
tended. 

After  the  formal  business  of  the  evening,  the  chief 
item  of  which  was  the  presentation  and  carrying  of  a 
motion  requesting  the  board  of  directors  to  take  up  the 
matter  of  the  subdivision  of  the  Associate  group  of  the 
membership,  the  technical  subject  for  the  evening  was 
taken  up.  This  involved  a  paper  presented  by  Mr.  Wal- 
ter S.  Moody,  of  the  Schenectady  Section,  who  very 
thoroughly  treated  the  subject  in  hand,  namely,  "Feeder 
Regulators."  Mr.  Moody,  who  is  a  chief  designing  en- 
gineer with  the  General  Electric  Company  of  Schenec- 
tady, took  up  the  history  of  the  attempt  to  regulate  the 
voltage  of  feeders  in  distributing  and  transmitting  sys- 
tems. He  indicated  the  lines  of  development  of  this 
apparatus  from  the  earlier  resistance  methods  of  control 
in  the  case  of  direct  current  circuits  to  the  most  recent 
outputs  of  the  electrical  manufactories,  the  automatic 
induction  type  of  alternating  current  regulator.  He 
then  discussed  at  considerable  length  the  latter  type  of 
regulator,  showing  its  field  of  operation,  its  mechanical 
characteristics,  and  indicating  some  of  the  successful  in- 
stallations with  records  of  their  performance.  The  ad- 
dress was  very  fully  illustrated  by  means  of  lantern 
slides,  and  at  its  close  a  number  of  inquiries  were  made 
of  Mr.  Moo'dy,  coneeniing  the  features  which  he  had 
touched  upon,  and  a  considerable  discussion  followed. 

The  thanks  of  the  Toronto  Section  is  due  to  the  En- 
gineers' Club  for  courteously  postponing  the  subject 
which  they  had  proposed  to  discuss,  and  accepting  an  in- 
vitation to  join  with  the  Section  in  a  reception  to  Mr. 
I\Toody.  A  vote  of  thanks  was  proposed  to  Mr.  IMoody  by 
Messrs.  F.  F.  H.  Wyse  and  H.  F.  Strickland,  and  was 
most  heartily  supported  by  those  present. 


Engineers'  Club  Building. 

A  clul)  Imiise  and  office  building  for  the  ciigineei's  and 
architects  of  Toronto  is  being  planned,  and  efforts  are 
being  made  to  secure  a  guarantee  of  i|<5n0.000. 

The  building,  it  is  said,  will  be  large  enotigh  to  accom- 
modate several  hundred  members  of  both  [irofessinn.s — n 
regular  arts  and  crafts  centre.  The  Engineers'  Club 
and  the  Architects'  Associations  ai'(>  interesting  them- 
selves in  the  proposition. 

Besides  offices  for  the  mem])ers.  it  is  proposed  to  rent 
a  large  number  to  others  outside.  Full  arrangements 
would  also  be  made  for  fully  equipped  cuisine. 
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Damming  the  St.  Lawrence. 

There  was  disonssion  in  tho  Di'ininion  Uousi'  on  Feb- 
ruary r2th  last,  ro^artlini;  tlic  proposal  of  tho  Loiiij 
Sanlt  Development  Company  to  dam  the  St.  Lawronee 
River,  near  Cornwall.  The  snbjeet  was  introdneed  by 
Mr.  Ilouore  Gervais.  and  statements  were  made  by  Sir 
Wilfrid  Laurier  and  C.  P.  Graham,  minister  of 

Railways  and  Canals.  .Mr.  Gervais  moved  for  a  copy 
of  all  eorrespondence,  papers,  writings,  plans  and  letters 
between  the  Government  and  the  International  Water- 
ways C^unmission  and  the  St.  Lawrence  Power  Company 
and  Lonjr  Sault  Development  Company.  In  support  of 
his  motion  he  claimed  it  was  nothing  short  of  an  outrage 
to  permit  the  obstruction  of  the  St.  Lawrence. 

lion.  G.  P.  Graham  admitted  the  proposition  to  dam 
the  St.  Lawrence  would  come  as  a  shock  to  every  Can- 
adian. Tourists  from  all  parts  of  the  world  had  gloried 
in  the  beauties  of  the  river  between  Kingston  and  Mont- 
real, and  any  attempt  to  take  away  that  beauty  in  any 
degreee  was  bound  to  be  resented.  Touching  on  the 
scheme  as  it  is  proposed  to  work  it  out,  that  is  to  dam 
the  river  and  make  a  little  river  on  the  south  side  of  the 
channel  of  navigation,  Mr.  Graham  doubted  whether 
this  could  be  done  without  jeopardizing  property  on  the 
Canadian  side  by  floods.  Before  the  Government  con- 
sidered the  project  they  would  have  to  be  set  entirely  at 
rest  regarding  thi.s  property  question,  to  say  nothing  of 
the  question  of  the  navigation  interests.    Mr.  Graham 

understood  that  the  United  States  Government  favored 
the  project. 

Mr.  Borden  asked  whether  the  Government  had  any 
statutory  power  to  make  any  arrangements,  and  Mr. 
Graham  replied  that  he  was  under  the  impression  the 
company  would  have  to  come  to  Ottawa  to  get  a  charter. 

Mr.  Graham  admitted  that  he  had  received  many  res- 
olutions of  protest  against  the  proposed  undertaking 
from  those  interested  in  the  carrying  and  tourist  trade, 
and  from  those  living  along  the  river,  whose  property 
might  be  affected. 

Mr.  R.  L.  Borden  urged  the  Government  to  consider 
that  no  water  power,  which  belonged  to  the  people  of 
Canada  should  be  parted  with  without  the  consent  of  the 
people  through  their  representatives.  Before  any  steps 
were  taken  the  proposal  must  be  submitted  to  Parlia- 
ment. The  exploitation  of  such  great  national  resources 
as  the  Long  Sault  Rapids,  shoulld  be  conducted  in  such 
a  way  as  to  be  of  the  utmost  advantage  to  the  people. 

Sir  Wilfrid  Laurier  said  the  matter  had  been  some 
time  before  the  Government,  and  no  steps  whatever  had 
been  taken  except  to  hand  over  the  petitions  to  the 
Waterways  Commission,  who  were  considering  the  sub- 
ject. The  Premier  admitted  he  knew  that  all  the  in- 
fluential bodies  of  ^Montreal  were  absolutely  averse  to 
the  scheme,  and  that  seemed  to  be  the  general  opinion 
throughout  Canada.  Sir  Wilfrid  assured  the  House  that 
the  Government  would  not  agree  to  any  proposition  with- 
out the  fullest  consideration  of  the  same  in  Parliament. 

Mr.  Gervais  secured  an  order  for  the  papers  and  the 
subject  then  dropped. 


Develop  14,000  Horse-Power. 

A  Cobourg  deputation  which  recently  interviewed 
Hon.  Geo.  P.  Graham,  Minister  of  Railways,  at  Ottawa, 
in  support  of  their  petition  for  a  lease  of  the  intervening 
jtortion  of  upper  Healy  Rapids,  was  composed  of  muni- 
cipal officers  and  prominent  citizens  of  eighteen  munici- 
palities, and  business  men  from  eight  ridings.  It  in- 
cluded Manager  Culverwell,  of  the  Northumberland- 
Durham  Power  'Company,  Port  Hope;  E.  C.  S.  Huycke, 
K.C.,  Cobourg;  H.  T.  Bush,  president  of  the  Standard 
Ideal  Company,  and  R.  A.  Mulholland,  Port  Hope. 

The  Northumberland-Durham  Power  Company  has 
been  granted  a  lease  by  the  Ontario  Government  of 
lower  Healy  Falls,  both  sides,  and  lower  adjoining  rapids, 
and  also  >a  patent  of  56  acres  of  land  necessary  for  de- 
velopment of  the  works.  The  company  also  own  by 
deed  two  portions  of  the  upper  Healy  Rapids  and  land 
adjoining. 

The  company  have  agreed  not  to  restrict  the  use  of 
tlie  power  to  the  counties  of  Northumberland  and  Dur- 
ham, as  was  at  first  noted,  but  will  construct  'an  electric 
line  to  Haveloek  and  Norwood  at  the  same  time  that  it 
biiilds  its  main  line  to  the  lake  front. 

One  hundred  thousand  cubic  feet  of  water  flow  over 
Healy  Falls  every  minute,  or  enousrh  to  develop  14,000 
horse-power  at  the  driest  time  of  the  year.  If  the  re- 
quest is  not  granted  there  will  be  some  7,000  horse-power 
developed. 

Behind  Healy  Falls  is  a  reservoir  of  fourteen  miles  of 
river,  from  100  yards  to  a  quarter  of  a  mile  wide.  The 
company  propose  in  return  for  the  privilege  they  are 
asking  of  the  Government  to  give  land  for  locks  and 
canal  cuttings,  and  also  water  for  lockages. 


Queen  City  Motor  and  Dynamo  Company. 

The  Queen  City  Motor  &  Dynamo  Company,  whose 
plant  is  at  20  Pearl  St.  this  city,  announce  that  they 
have  acquired  a  large  and  splendidly  equipped  plant  of 
up-to-date  machinery,  in  charge  of  expert  electricians 
and  machinists,  and  are  prepared  to  furnish  estimates 
for  any  kind  of  new  or  repair  work  connected  with 
dynamos,  motors  and  generators  and  all  kinds  of  machine 
repairs. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


POLES 


Producers  and  Shippers  of- 

CANADIAN 
.CEDAR. 

and  manufacturers  of 

RED  FIR  CROSS  ARMS 

WIRE  OR  WRITE  FOR  PRICES 

YARDS  IN  BRITISH  COLUMBIA 


CANADIAN  EL 

Canadian  Crocker- Wheeler  Company. 

Another  promising  sign  of  returning  confidence  in 
the  business  situation  is  the  organization  of  the  Canadian 
Crocker-Wheeler  Company,  Limited,  for  the  manufac- 
ture and  sale  in  Canada  of  the  well  and  favorably- 
known  Crocker-Wheeler  apparatus. 

The  latter  company  manufacture  practically  all  types 
of  direct  current  and  alternating  current  motors  and 
generators,  power  transformers,  motor  generator  sets, 
frequency  changers,  etc.  Some  of  their  best  known  lines 
are :  Direct  current  motors  for  special  purposes,  such  as 
machine,  tool  and  printing  press  drive,  and  steel  mill 
work.  For  the  latter,  a  line  of  motors  has  been  specially 
developed,  which  has  been  found  to  fully  meet  the  very 
severe  conditions  which  exist  in  steel  mills.  Crocker- 
Wheeler  alternating  current  generators  up  to  2,000  kw. 
capacity  have  been  in  successful  operation  in  Canada  for 
some  years.  The  ofScers  of  the  company  are  as  follows: 
Fritz  E.  Lovell,  president;  R.  A.  Stinson,  vice-president; 
F.  Jno.  Bell,  secretary-treasurer. 

The  head  office  is  located  in  the  Street  Eailway  Cham- 
bers, Place  d 'Amies  Hill,  Montreal. 


ECTRICALNEWS  29 
Electric  vs.  Steam  Railways. 

Interurban  electric  railways  flourish  in  competition 
with  steam  railroads,  not  so  much,  it  is  said,  because 
rates  of  fares  are  slightly  lower,  but  because  the  service 
is  more  attractive  to  the  traveling  public  for  short  trips 
— that  is,  up  to,  say  100  miles.  One  great  advantage  is 
the  absence  of  smoke  and  cinders,  making  the  journey 
pleasanter;  another  is  more  frequent  trains,  tending  to 
convenience  of  passengers;  a  third  element  in  favor  of 
the  electric  railway  is  that  usually  city  terminals  are  so 
arranged  that  passengers  can  board  the  car  nearer  their 
homes  and  ride  closer  to  their  destination  than  is  the 
case  on  steam  railroads.  The  tendency  and  demand  of 
the  day  are  for  frequent,  rapid  service — rapid  at  fre- 
quent intervals  rather  than  one  or  two  very  fast  trains 
and  a  sparse,  slow  service.  The  immediate  problem  of 
the  steam  road,  as  is  pointed  out  by  an  officer  of  one  of 
the  trunk-line  steam  railroads,  is  to  provide  such  service 
at  low  cost,  else  the  older  railroad  must  be  content  to 
see  the  business  taken  by  aggressive  competitors,  who 
also  contemplate  attracting  the  freight  traffic.  The  ap- 
parent solution  is  electrification  of  existing  steam  lines 
for  passenger  service. 


CONSTR.UCTION  MATERIAL 

Locust,  Oak  a-nd  BircK  Pins,  Oak  Side  Blocks,  Gviy  Wire, 
GldLSS  InsMlattors,  Cross  Arms,  Cross  Arm  Braces 

IMMEDIATE  SHIPMENT  FROM  STOCK 

J.  A.  DAWSON  <a  CO. 

WINNIPEG;  324-526  Smith  Street       MONTREAL:  148  McGill  Street 


"  General  Electric  Co.  of  Sweden 

Ma.nufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  BIdf .,  TORONTO 
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===  LE  MANQUAIS  — 

SECTIONAL  IRON  PANEL  AND  GUT-OUT  CABINETS 

(Manufactured  Under  Canada  Patent  No.  92393.) 


Wo  ode  11  doors  and  trims 
shrink,  swell,  crack  a  n  d 
warp.     Therefore,   cut  them 


THEY  MEET  ALL  UNDERWRITERS' 
AND  INSPECTORS'  REQUIREMENTS. 


out  and  use 
stead. 


all    metal  in- 


Cut  out  that  argument  about 
bonding  your  conduits.  Use 
our  .\LL  iron  Cabinets  and 
the  bond  is  perfect. 


Did  you  ever  get  a  cabinet 
installed  and  have  to  rip  all 
your  work  out  again  on  ac- 
count of  a  couple  of  additional 
circuits  desired  ? 

This  can  be  avoided  by 
using  our  Cabinets.  They 
can  be  built  up  or  down  to  any 
size  desired. 


Style  A — 6-Circuit  Iron  Cabinet. 


THEY  COST  NO  MORE  MONEY  THAN  SLATE-LINED  CABINETS,  AND  CAN  BE  INSTALLED 
 IN  HALF  THE  TIME.  


Accessible  for  Inspection  or  Renewal 
Without  Removing  Door  and  Frame. 


Use  Nothing  but  Iron  on  an  Iron  Con- 
duit Job  and  Satisfaction  is  Certain. 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 


MONTREAL,  QUE. 

WINNIPEG.  MAN. 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Energy  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete    telephone  systems. 


Write  for  Particulars 


Canadian  Independent  Telephone  Compa^ny,  Limited 

26  Duncan  Street.  TORONTO.  Ont. 
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Robb -Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 


ROBB 
POWER 
PLANTS 


Robb 
Engineering  Co. 

Ltmited 
Amherst.  Novbl  Scotltt. 

District  Offices: 

Traders  Bank  Building.  Toronto, 

WILLIAM  McKAY,  Manager. 
Bell  Telephone  Building.  Montreal. 

WATSON  JACK,  Manager. 
Union  Bank  Building,  Winnipeg, 

J.  F.  PORTER  Manager. 


Cross  Compound  Heavy  Duty,  High  Speed 

GOLDIE  CORLISS  ENGINE 


Fitted  with  Steam  Actuated 
Dash  Pots,  and  direct  connect- 
ed to  350  K. W.  60  cycle  gener- 
ator, 

Installed  at  the 


Barrie 
Municipal 
Electric  Light 
Plant 


14  &  28  X  30  Cross  Compound  Goldie  Corliss,  150  Rev. 

The  GOLDIE  6»  McCULLOCH  CO.,  limited 

CANADA 

B.  C.  Selling  Agents 
The  Robt.  Hamilton  Mfg.  Co. 
Vancouver,  \i.  C. 


GALT 


ONTARIO 


Western  Branch  Quebec  Agents 

248  McDermot  Ave.,  Winnipeg,  Man.     Ross  &  Greig,  Montreal,  Que. 


32 


CANADIAN    E  Tj  E  C  T  R  I  C  A  L 


NEWS 


The  Federal  Electric  Construction  Co. 

LIMITED 

Electrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground  Conduits 
and   Transmission  Lines. 

TORONTO 


Branch  Store : 
39  Colbome  St.,  Braiitford 


Room  306  Stair  Building,  123  Bay  St., 

I'honc  Main  ^jiy. 


1  AfirKOT*/^XT  ELECTRICAL 

W*^0  1  VJlN  INSTRUMENT  CO. 


Weston  "  Round  Pattern  "  Ammeter. 
MoJt-Is  5:  and  24. 


" ROUND    PATTERN " 

MODEL  57  (  Large  Size  ) 
MODEL  24  (-mall  Size) 

Voltmeters  and  Ammetei*s 

FOR  DIRECT  CURRENT  CIRCUITS 

Tliese  instruments  arc  particularly  suitable  for  Isolated 
Plants  and  Feeder  Circuits  in  Railway  and  Power  Plants. 
All  Weston  Instruments  are  unsurpassed  in  excellence  of 
workmanship,  in  accuracy  and  economy  of  operation. 


LONDON  BRANCH— Audrey  House,  Ely  Place,  Holborn. 
PARIS,  FRANCE-E.  H  Cadiot,  12  Kue  St.  Georges. 
BERLIN— European  Weston  Electrical  Instrument  Co., 
Ritterstrasse  No.  88. 

NEW  YORK  OFFICE-74  CORTLANDT  STREET. 


FINE  _  _ 

BANK  OfFICE^^L_-?^°"it^E.  SCHOOL. 

DBUSSTOflf  FITTINGS,  <?^':3^^lND_F0R_ 


The  Canadian  Electrical 
News  reaches  the  central 
stations  in  all  parts  of 
Canada. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manuftcture  TELEPHONES  for  all  binds  of  service. 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  d  Co.,  Limited 


P  O.  Box  448 


HALIFAX,  N.  S. 


Sparks. 

Tho  contract  for  the  lighting  and  wiring 
of  the  city  hall  at  Guelph  has  been  let  to 
Stevenson  &  Malcolm. 

E.  H.  Jupp,  of  Orillia,  Ont.,  has  been 
appointed  county  engineer  of  Simcoe  at  a 
.salary  of  $1,000  per  annum. 

The  wiring  contract  for  the  Carnegie 
Library  at  Oshawa,  Ont.,  has  been  let  to 
Alexander  Miller  of  that  town. 

Engineer  Sothman,  of  Hamilton,  Ont.,  has 
been  appointed  by  that  city  to  draw  up 
specifications  for  a  municipal  lighting  and 
power  plant. 

Five  hundred  and  ninety-nine  miles  of 
telephone  lines  were  put  into  operation  in 
Alberta  during  the  year  1907,  and  eighteen 
exchanges  placed  in  commission. 

A  report  from  Creston,  B.C.,  states  that 
a  project  is  on  foot  to  develop  power  at 
the  Goat  River  canyon  and  that  company 
is  now  in  process  of  organization. 

At  a  recent  meeting  of  the  special  power 
committee,  Toronto,  a  recommendation  was 
passed  calling  for  the  appointment  of  an 
engineer  to  make  an  estimate  on  the  cost 
of  installing  a  plant. 

Henry  D.  Symmes,  of  Niagara  Falls,  Ont., 
has  been  granted  a  natural  gas  franchise 
by  the  city  of  Windsor,  Ont.  It  is  stipu- 
lated that  20  miles  of  pipe  must  be  laid 
by  February  1st,  1909. 

C.  A.  Holden,  late  assistant  engineer  in 
the  power  construction  department  of  Win- 
nipeg, has  been  appointed  superintendent  of 
the  city  power  plant  and  lighting  system  at 
Moose  Jaw,  Sask,  vice  A.  C.  Read,  resigned. 

George  Janin,  superintendent  of  the 
waterworks,  Montreal,  is  taking  tenders  up 
to  March  24  for  the  supply  and  erection  of 
a  12,000,000  gallon  pump  for  the  low  level 
pumping  station.  Address  bids  to  L.  O. 
David,  City  Clerk. 

A  2,500,000  gallon  turbine  pump  with 
electric  motor  is  required  for  the  Winnipeg 
city  waterworks,  and  M.  Peterson,  secre- 
tary of  the  Board  of  Control,  will  receive 
tenders  for  supply  of  same  up  to  March  24. 
Specifications  may  be  obtained  at  the  office 
of  H.  N.  Ruttan,  city  engineer. 

It  is  understood  that  an  amalgamation 
has  been  effected  by  the  Robertson  Machin- 
ery Company,  Welland,  Ont.,  and  an  Ameri- 
can firm,  who  will  merge  their  Canadian 
interests  with  the  Welland  company. 

Recent  developments  indicate  that  a  con- 
tract for  Niagara  power  will  likely  be  made 
by  St.  Thomas,  Ont.,  with  the  Hydro-Elec- 
tric Commission,  in  which  case  $35,000  will^ 
be  raised  by  debentures  for  the  erection  of 
a  distributing  plant. 

G.  Archibald,  superintendent  of  the 
Water  and  Light  Committee,  Woodstock, 
Ont.,  is  authority  for  the  information  that 
the  city  will  purchase  new  pumps  and  ex- 
tend the  power  lines  at  an  estimated  cost 
of  $27,000. 
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Sparks. 

The  Standard  Foundry  Company,  of  Lon- 
gueu],  Que.,  have  dissolved. 

An  independent  lighting  and  power  plant 
will  possibly  be  installed  at  MeGill  Uni- 
versity, Montreal. 

The  Georgian  Bay  Power  Company  will 
build  a  dam  and  power  house  this  season  in 
connection  with  the  water  power  develop- 
ment for  transmission  from  Eugenia  to 
Owen  Sound.  A  quantity  of  fifty-four  inch 
steel  pipe  will  be  required  in  the  undertak- 
ing. H.  von  Schon,  of  Detroit,  Mich.,  is 
the  consulting  engineer. 

Engineer  Monds  has  completed  the  survey 
for  the  proposed  power  development  at  Dog 
Lake  Falls,  undertaken  at  the  instruction  of 
Cecil  B.  Smith,  Toronto.  The  transmission 
line  will  be  nearly  twenty-five  miles  long. 

A  gas  producer  plant  is  to  be  installed  at 
the  pumping  station  at  Deseronto,  Ont., 
and  a  special  committee  have  been  appoint- 
ed to  secure  figures  on  the  cost.  A  100 
horse-power  engine  will  be  required. 

The  contract  for  the  erection  of  the  new 
power  house  at  Campbellford,  Ont.,  in  con- 
nection with  the  Middle  Falls  power  pro- 
ject, has  been  let  to  Bogue  &  Buchanan, 
of  Peterborough.  The  dam  is  to  bo  con- 
structed by  Brown  &  Aylmer. 

It  is  now  regarded  as  certain  that  the 
erection  of  the  proposed  new  locomotive 
works  at  Lachine,  Que.,  will  be  commenced 
this  spring.  The  project  was  formed  by 
the  Trust  &  Loan  Company,  of  Montreal, 
and  is  backed  by  the  Beyer-Peacock  Com- 
pany, of  London,  Eng.  Sir  Vincent  Cail- 
lard,  president  of  the  former  concern,  and 
chairman  of  the  latter,  is  stated  to  be  at 
the  head  of  the  new  undertaking  and  is  re- 
ported to  have  secured  a  sum  of  $60,000  for 
the  purchase  of  a  site  near  this  city. 

F.  C.  Whatmough,  electrical  contractor, 
Stratford,  Ont.,  has  been  awarded  the  eon- 
tract  for  a  complete  electrical  equipment 
•  at  St.  Jeromes'  College,  Berlin,  Ont. 

Hon.  Mr.  Cushing,  Minister  of  Public 
Works  for  Alberta,  in  a  recent  speech  said 
that  it  was  the  purpose  of  the  Government 
to  prosecute  its  telephone  construction  un- 
til the  province  should  be  covered' with  a 
network  of  lines  from  north  to  south  and 
east  to  west,  extending  even  as  far  to  the 
north  as  Athabasca  Landing.  At  the  pre- 
sent time  .544  miles  of  long  distance  lines 
are  equipped  with  copper  wire,  and  53 
miles  of  rural  lines  constructed  of  steel 
wire  on  a  cheaper  plan.  There  has  been 
invested  in  the  system  up  to  the  end  of 
the  past  year  $284,244.  It  is  now  pro- 
posed to  expend  on  new  construction  work 
during  the  coming  year  a  further  sum  of 
from  $3.'')0,000  to  $400,000,  and  the  Gov- 
ernment's plan  for  financing  this  is  to  bor- 
row on  debentures.  If,  in  the  meantime, 
anything  more  definite  comes  out  of  the 
attempted  deal  with  the  Bell  people,  a  very 
much  larger  investment  will,  of  course,  be 
necessary. 


GONSULTIKG  ELECTRICAL  ENCINEERS 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadi.in  Society  Civil  Engineers. 
Member  American  -Society  Civil  Engineers. 
Assoc.       Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC  ENGINEER 

Uoonis  1004-S  Traders  Jiunk  BUlg 
Telephone  Main  7396  TOROSTO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


Edward  B.  Merrill 

B.  A.,  B.  A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  .\ssociate  .\.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations.  Etc. 

TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 

Charles  Brandeis,  C.  E. 

A.  M.  CAN  SOC.  C  E. 
MEM.  AMER.  ELECTRO-CHEMICAL  SOC. 
Etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 

Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENCINEERS 

Electric,  Hydraulic,  Railway,  Municipal 
Confederation  Life  Building,  TORONTO 

Cecii.  p.  Smith     J  G.  G.  Kerry     W.  G.  Chace 

P.  E.  MARCHAND  &  CO. 

Klectrictil  Contractors 
Telephone  801 
128  Il2  Sparks  St.  OTTAWA,  ONT. 

GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


377  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


MUNICIPAL  CORPORATIONS 

When  inviting  tenders  for 
Power  Plant  Equipment, 
should  use  the 

CANADIAN 

CONTRACT  RECORD 

PuBLisiiKi)  IC\  Kuv  Wednesday 

OFFICES: 


Electric  Repair 
and  Contracting 
Company 

The  oldest  aLfid  best  equipped 
firm  in  Canada. 

Contracting  Electrical 
Engineers  Electrical 
Repairs 

99  and  loi  West  Lagauchetiere  Street 
Bell  Telephone  Main  2177 

MONTREAL 


GOES  LIKE  SIXTY 

SELLS  LIKE  SIXTY^ 

FOR 

GILSON 


$65 


GASOLENE 


^ENGINE 


For  Pumping,  Cream 
^Separators,  Chums,  Wash  Ma- 
^chines,  etc.  FEEE  TEIAIi 
Askfor  catalog-all  sizes 
GILSON  MFG.  CO.  Ltd   n,v  us  GUEUPH,  ONT. 


ESTABLISHED  1IS49. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilized 
World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  City  U.S.  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  conditic>n  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  iv  Canada  :  Halifax.  N.S. ;  Hamilton,  Ont. ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que. ;  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.;  Calgary,  Alta. 

THOS.  C  IRVING. 
Gen.  Man.  Western  Canada.  Toronto. 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


TORONTO 
MONTREAL 


WINNIPEG 
VANCOUVER 


PHONE 
MAIN 
25S2 

RIDOUX  8c  MAYBEE 

103  Bsty  Street 
TORONTO,      -      -      -  CANADA 
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THE  CANADA  ELECTRIC  CO. 


Are  now  located  in  their  new  premises 


230    r>oi:»cliLeste]?   Sti?eet         e  s  t,  IME  on  t  i^eabl. 


Where  they  carry  everything  in 


ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CANADA    ELECTRIC  CO. 

I. ACASSK   ROSSi:Ar,   l-:iec.  Eng.  Manager.  230  Dorchester  Street  West,        -  Montreal. 


Now  Is  TKe  Time 

to  consider  the  electric  fan  contract  question  for 
the  coming  season.  Let  us  make  you  a  propo- 
sition ;  it's  attractive. 

Our  Hne  of  fans  is  complete;  Desk,  Bracket, 
Ceiling,  Floor  and  Counter  Column  Types. 
They  are  made  right  and  the  prices  are  right. 

Canadian  Westin£(house  Co.,  Limited 


Traders  Bank  Bldg., 

TORONTO. 
459  Pender  St.,  V^AXCOUVER. 


General  Office  AND  Works  :  HAMILTON,  OKT. 

For  particulars  address  nearest  Office : 
922-923  Union  Bank  15!dg.,  WINNIPEG. 


Sovereign  Bank  of  Canada 
Bldg.,  MONTREAL. 
158  Granville  Street,  HALIFAX- 


Belliss  &;  Morcom  Limited,  Engineers 


Established  over  50  years. 
Telegrams:  "Belliss,"  Birmingham, 
^odes  :  A.B.C.,  sth  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicity;  Streng-lh  ;  Experience; 
Low  Cost;  Reliability;  Minimiitn  Maintenance;  Compactness;  Good 
Governing;  Durability;  Maintained  Efficiency;  Quiet  Running-. 

3,800  Engines  supplied  or  building,  representing  upwards  of 
600,000  H. P.,  in  sizes  ranging  from  5102,500  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  B IILDINC,  MONTREAL,  CAN. 

Telegraphic  Address  : 


Surface  Condensing"  Plant,  From  250  Square  Feet  Cooling- 
Surface  and  Upwards. 


'  Larco'  Montreal. 


Codes  :  A.B.C.  5th  Edition      Western  Tnion. 
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Whatcanwe  doforjouloday  ? 


Phone  Main  3419 


Electrical  Repairs, 

Special  Electrical 

Machinery, 
Spare  Armatures,  etc. 


The  ELEGjiRic^i^Mv^SNin^^ 


E  NT  EO  BY 


•  orncE 
162  ADELAIDE  ST.  WEST 
TORONTO 


THE  McEWEN  "kl-x^Sif  ?c 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 
Write  For  LaLtest  Bulletin  and  Prices. 


Waterous   Ervgirve   Works  Co, 

BRANTFORD,  CANADA 
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Ex.  S.  S.  MOUNT  TEMPLE,  Slightly  damaged 

23  Cases  French  Electric  Bronzes 

On  sale  at  less  than  cost — by  arrangement  with  the  Underwriters. 

MIDLAND  ninCTRIC  CO. 

119-121  D'Yonville  Square,  MONTREAL 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE  IN  CANADA 


"YOUR  ELE,6TRI6flL  SUrPLY" 
^— HOUSE  

SI  Victoria  Square  -  -  MONTR^U 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Electric  Co..  Limited 
468-474  King  St..  West         -  TORONTO 


The 


Electtfcal  Consti*tiction  Co.^ 

of  London,  Limited 

32-40  Dundas  Street,  London.  Can. — Phone  1103. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
make. 


Estimates  Cheerfully  Given 


Descriptive    matter  furnished 
on  application} 


LONG  DISTANCE   PHONE  MAIN  3149 


ELECTRICAL  REPAIRS 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

326-328-330  CR.AIG  STREET   WEST  MONTREAL 


CANADIAN 


Electrical  News 

6  ENGINEERING  JOURNAL 


"SUPERIOR"  Alternating 
Current  Induction  Motors 

single  Phvai.se,  Mvilli  PKa^s© 
CortstaLnt  Speed,  Va^rla>ble  Speed 

Alternators  for  Power  and  Light 

"SUPER.IOR."   Direct  Cvirrervt 
Machirves'to  Suit  BlII  Corvdltions^ 

Canadian  Electrical  &  Motor  Co. 


SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD. 


Limited 


468-474  King  St.  West,  Toronto 


Construction 
Material 


We  cairy  a  large  stock  of 

Glass  Insulators 

Porcelain  Insulators 
Toppins 

Sideblocks 

Linemen's  Tools  of  every  description. 

Iron  Brackets  Carriage  Bolts 

Cross  Arms  Lag  Screws 

Cross  Arm  Braces  Guy  Anchors 

Pole  Steps  Construction  Tools 

SEND  FJR  CATALOGUE  SECTION  8 

Canadian  General  Electric  Co.,  Limited 

Head  Office  :  TORONTO 


District  Offices 


Montreal  Halifax  Ottawa         Winnipeg  Vancouver  Rossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  S)mmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 

EVERVTHING  FuLLY  GUARANTEED 


Also  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 
4-5  Winthrop  Street 

BOSTON       -  MASS. 


F.  N.  Phillips,  President.  Geo.  H .  Olney  and,  Secretary-Treaiurer 

Bugene  F.  Phillips 
Electrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
locandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 
Chicago  Office  :  135  Adams  Street. 


•SHAWMUT' 
N.  E.  Code  Standard  Porcelain  Bases 


And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 


NOTICE 

Tlie  Lugs  do  not 
Project  Beyond 
the  Porcelain 


We  have  dropped 
the  use  of  castings 
in  our  Bases 


Have  You  Our  Catalogue  No.  ioo? 


CHASE-SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 
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BENJAiniN  ATTACHMENT  PLUG 

National  Electrical  Code  Standard 


JUST  OUT! 

The  Smallest,  Neatest 

and  Most 
Practical  Attachment 
Plug  upon  the 
Market. 

It  Has  No  Equal. 


BODY 
ENTERS 
WITHOUT 
DOTATION 


ACTU.VL 


CORD  NOT 
TWISTED 


SIZE 


WRITE  FOR  A  FREE  SAMPLE 


Rotating  Sleeve 
Makes  it  Possible  to 
Attach  Plug 
without 
Turning  Device. 

Twisting  of  Cord  is 
Unnecessary. 


BENJAMIN  ELECTRIC  MFG.  CO 

64  York  Street,  TORONTO 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 

THE  WIRE  AND  CABLE  COMPANY,  -  -  -  MONTREAL 


SWITCHES 


•  DiaLmond  H" 


I'ush  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


APPLIANCES 

Galvanized 
Steel 

Wall 


Cases  [ 


Automatic 
Flush 
Receptacles 
and  Plugs 

o  o 


MANUFACTURED  BY 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

^Agen't*"  •  W.  Bongard  Co..  Limited     60  Wellington  st.  West,    Toronto,  Ccin. 
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Worthington  Turbine 

Pumps 

Simple        -       Compact       -  Noiseless 


Two-stage  8-inch  Worthington  turbine  pump,  driven  by  a  variable  speed  induction  motor,  90  h.p.  at  900 
R.P.M.  and  150  h.p.  at  1200  R.P.M.,  delivering  1,500,000  gallons  per  24  hours  against 
domestic  pressure  of  80  to  90  lbs.  and  fire  pressure  135  to  140  lbs., 
North  Shore  Power  Co.,  Three  Rivers,  Que. 

Power  Plants  Condensers 


The  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO. 

Limited 

Head  Office  and  Works,  MONTREAL 

Sales  Offices  : 

Montreal  Toronto  Winnipeg  Vsincoxiver 

New  Glasgow  Ottawa  Cobalt  Alberta 
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THE  STANDARD 
FOR 
RUBBER 
.    INSULATION 

TRADE  MARK 

Reg.  U.  S.  PoLtent  ffice 

maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Induction 

Motors 

RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 

The   PACKARD    ELECTRIC    CO..  Limited 

Works:   St.  CathaLrirves 

127-129  Bell  Tel.  Bdg. ,  Montreal.                                                   Somerset  Block,  Winnipeg. 
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New  Canadian  Supply  Factory. 

All  im|>ortaiit  aiUlitioii  to  llic  I'aiKuliaii  fartiU'H's  pni- 
lUu'inir  t'li'i-trii-al  supplios  is  tlial  I'T  Mlcci rii'al  Spi'i-ial- 
tios,  Limitoil,  whose  priMuisos  on  Sluih  r  sln'cl.  'I'i  imiiIo. 
aiv  woll  t't|uippiHl  for  tlu'ii-  purpiiscs.  They  have  uiuler- 
takoii  tlu'  mamifai-tmv  of  "X  Cells'"  dry  liallerics.  The 
hiirht  iluty  on  tlie  imported  ai'ticK'  nial<(  s  it  piMlcible 
that  they  will  Hnd  a  iiood  Canadian  field.  The  nianaucr 
of  the  oompany.  Mr.  Alfred  Land.ui,  li;is  Ix'eii  immurac- 
turinsr  batteries  for  many  year.s  and  is  well  known  in  the 
elect  rieal  world. 

The  elass  of  batteries  now  hv'wxv:  made  in  the  Toronto 
faetory  have  been  manni'aetnred  in  Chieasro  with  lireat 
suceess.  •"Cur  batteries."  said  Mr.  Landau,  "are  not  an 
experiment,  but  the  result  of  many  years  of  investiga- 
tion and  stiuly  by  leading  ignition  and  telephone  engin- 
eers." Mr.  Landau  stated  I'nrther  that  the  eompany 
have  plenty  of  eapital  to  earry  on  a  large  business,  and 
will  guarantee  the  material  and  workmansliip  of  their 
batteries.  A  material  advantage  that  they  will  possess 
as  Canadian  manufaeturers  is  the  fact  of  having  to  pay 
duty  only  once.  American  manufaeturers  imi)ort  their 
raw  material  from  Europe,  paying  an  import  duty,  while 
the  Canadian  buyer  of  American  batteries  has  still  an- 
other duty  to  pay. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours 

May  1 

7 

20 

May  2 

4 

20 

9  00 

2 

7 

20 

4 

20 

9  00 

7 

20 

4 

4 

10 

8  ^0 

A 

H 

7 

20 

c 

J 

4 

1 0 

0  50 

5 

10 

3^^ 

0 

4 

1 0 

5  40 

6 

1 1 

10 

7 

4 

1 0 

5  00 

'  7 

1 1 

50 

4 

lo 

4  2  ) 

9 

0 

20 

9 

4 

10 

3 

1  o 

0 

50 

1 0 

4 

1 0 

3  20 

I 

20 

I  1 

4 

10 

2  50 

I  2 

I 

40 

1  2 

4 

10 

2  30 

1  t 

2 

1 0 

1 1 

4 

10 

2  00 

4 

No  Light 

I  J. 

T- 

No  Li^ht 

1  r 

1  ^ 

16 

t  ( 

i  ( 

16 

t  ( 

1 

/ 

7 

40 

1  7 

10 

30 

2  50 

i8 

7 

40 

18 

1 1 

40 

4  00 

7 

40 

1  0 

0 

40 

5  00 

20 

7 

40 

30 

.s  50 

2  1 

7 

40 

2  2 

2 

1  (1 

6  30 

22 

7 

40 

2  X 

2 

50 

7  '  0 

2  1 
J 

7 

40 

?  J. 

3 

20 

7  40 

24 

7 

40 

25 

3 

50 

8  10 

-5 

7 

40 

26 

3 

SO 

8  10 

26 

7 

50 

27 

3 

.S''' 

8  00 

27 

7 

50 

28 

3 

50 

8  00 

28 

7 

5  • 

29 

3 

.so 

8  00 

29 

7 

50 

30 

3 

.SO 

8  00 

30 

7 

.so 

3' 

3 

.SO 

8  CO 

.31 

7 

.SO 

Jun.  I 

3 

50 

8  00 

Total 

168  30 

SPECIAL 


•ALAMO 


9  9 


Gas   or    Gasolene  Engines  for 
Electric  Lighting 

.Made  in  sizes  from  5  lo  50  H.  P.     Designed  specially 
for  running  Dynamos  and  can  be  operated  on  Natural 
Gas,  .Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.   S.  COOPER 

12S  .AnKL.MOE  St.  E.  -  Toronto,  Ont. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARIMAIURE 

BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST>    •    TORONTO,  ONT. 

Phone   M  1729. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal   for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BELL  TEIEPHONE  Gflifli!  OF  GiNlDl 


"CALVADUCT"ahd"L0R|CATED" 
CONDUITS 

FOR  INTERIOR  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 
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HIGH  EFFICIENCY 


32  CP.  40  Watts 


LAMPS 

Wurrn  for  Pukes 

The  Sunbeam  Incandescent  Lamp  Co.  of  Canada,  Limited 

Main  Orim- :  Noi  lliu  cstcrn  Ollin-  .uul  W  an  lunisf  :  I'".u  loi  \  : 

TORONTO    251  Kotre  Dame  Street,  WINNIPEG      ST.  CATHARINES 
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We  Can  Show  You 

THAT  IT  PAYS 


How  About 

this 

SHADE  HOLDER 


No.  5339 
in 

Brush  Brass,  Rich  Gilt 
or  Pohshed  Brass  Finish 

at  75c  "per  doz.  less  '40  per  cent. 


To  B\iy 


Write  us 
for 

information  and  prices 


We  Also 

Carry 

HUBBELL  SHADES 


No,  5429 

ALL  STYLES 

To  Suit 

ALL  PURPOSES 

Ask  about  them 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 


MONTREAL.  QUE. 

WINNIPEG,  MAN. 


CANADIAN  INVENTION' 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Enegry  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete    telephone  systems. 


Write  for  Particulars 


Canadian  Independent  Telephone  Comp&.ny,  Limited 

26  Duncan  Street.  TORONTO.  Onl. 
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ELECTRICAL 


M 
A 
C 
H 
I 

N 
E 
R 
Y 


a 


r 


ALL    TYPES    AND  CAPACITIES 


A 

P 

P 

L 
I 

A 
N 
C 
E 
S 


4000  KVA  6600  VOLT  COUPLED  TYPE  GENERATOR 


^  CO.,  LIMITED  "^"C^ 


MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 

Head  Oh  ice  :  41  Street  Railway  Chambers 

MONTREAL 


lO 
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U  iih  or 

\N  1 1  ho  lit  Molcr  9 


Electric  Hoists 


All  Sizes 
Write  for  Bulletin 


The 


Jenckes  Machine  Co.,  Limited 


Sales  Offices: 
St.  Catha.rines,  RosslaLnd,  Veincouver 
Ha.1  fax.  Coba-lt. 

KIXDLV   ADDRESS   ENQUIRIES  TO  NEAREST  SALES  OFFICE 


Executive  Office: 
Sherbrooke  Que. 


Works: 
Sherbrooke,  Que. 
St.  Catharirves,  Ont. 


ONEIDA  GALVANIZED  CHAIN 

FOR 

J| SUSPENDING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  Formacn 

248  a^Tid  250  Craig  Street  W. 

Montreal,  Que. 
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EDITOR'S  ANNOONCBMBNX. 

Correspondence  is  Invited  upon  all  topics  coining  legitimately 
within  the  scope  of  this  journal. 


The  "Canadian  Electrical  News"  is  the  official  paper  of  the 
Canadian  Electrical  Association. 


The  electric  art  is  making  wonder- 
Lighting  Progress.      ful  progress  in  many  and  varied 

directions;  in  the  rapid  evolution 
in  heating  devices,  for  instance,  on  one  hand,  and  the 
enormous  growth  of  alternating  current  traction  on  the 
other.  But  in  all  probability  the  present  researches  into 
lighting  devices  of  higher  efficiency  will  result  in  won- 
derful strides  being  shown  by  that  branch  of  the  art 
within  a  comparatively  short  time.  It  is  only  two  to 
three  years  ago  that  experiments  on  the  new  forms  of 
incandescent  lamps  began  to  bear  fruit,  yet  to-day  tanta- 
lum and  metallized  carbon  filaments  are  almost  common- 
place, while  the  tungsten  lamp  is  rapidly  becoming  a 
commercial  article.  The  Nernst,  too,  has  been  further 
developed,  in  that  a  series  .street  system  has  been  per- 
fected, while  in  arc  lamps  the  flaming  and  luminous 
forms  have  appeared  on  the  market,  to  say  nothing  of 
the  various  developments  of  the  vapor  lamp,  such  as  the 
Cooper-Hewitt,  Moore  tube,  and  the  Quartz  lamp. 

The  magnetite  or  luminous  arc  gets  its  name  of  mag- 
netite from  the  fact  that  magnetite,  an  oxide  of  iron, 
forms  one  of  the  main  constituents  of  the  negative  elec- 
trode, the  term  luminous  coming  from  the  fact  that  the 
greater  part  of  the  light  comes  from  the  arc  itself  more 
than  from  the  electrodes,  which  latter  emii't  most  of  the 
light  given  by  an  ordinary  carbon  are.   The  flaming  arcs 


also  give  most  of  their  light  from  the  arc  itself,  but  this 
te  rm  is  applied,  as  a  rule,  only  to  those  lamps  which  use 
impregnated  carbons  for  the  electrodes.  Metallic  salts 
of  various  kinds  are  used  for  this  purpose,  the  result  of 
the  combination  being  highly  increased  efficiency.  The 
color  of  the  light  varies  with  the  different  ingredients, 
yellow,  red  and  white  being  the  most  u.sual.  The  first, 
which  is  produced  by  certain  calcium  compounds,  is  the 
strongest  for  a  given  energy  expenditure,  in  other  words, 
the  yellow  carbons  are  the  most  efficient.  The  next  best 
are  the  red,  the  white  giving  relatively  the  least  light  of 
all.  It  is  noteworthy  that  while  the  luminous  arc  has 
been  developed  with  an  electrode  life  fully  equal  to  that 
of  ordinary  carbons,  the  impregnation  of  those  used  in 
flaming  arcs,  combined  with  the  fact  that  they  burn  in 
practically  open  air,  has  resulted  in  a  very  short  life 
for  this  form,  namely,  eight  to  fifteen  or  sixteen  hours. 
Efforts  have  been  made  to  increase  this  by  the  magazine 
form  of  lamp,  but  this  design  has  not  proved  very  popu- 
lar. Besides  having  this  .short  life,  all  flaming  arcs  give 
off  vapors  which  are  more  or  less  disagreeable  and  attack 
bra.ss  and  copper,  in  consequence  of  which  they  have  not 
proved  very  popular  for  anything  outside  of  advertise- 
ments, and  the  lighting  of  large  interiors,  such  as  rail- 
way stations,  markets,  drill  halls,  etc.  They  give  a  fairly 
good  distribution,  particularly  with  opal  globes  of  fair 
density,  though  the  tendency  is  naturally  to  throw  a 
good  deal  of  the  light  downward. 

The  vapor  lamps  repre.sent  the  development  of  an  en- 
tirely different  principle,  and  one  that  has  for  .some  time 
been  recognized  as  the  most  efficient  means  for  the  trans- 
formation of  electrical  into  light  energy,  namely,  electric 
conduction  through  rarefied  gases  or  vapors.  Perhaps 
the  best  known  of  these  is  the  Cooper-Hewitt,  which  is 
a  design  adapted  for  either  A.C.  or  D.C.  current.  An- 
other form  that  has  been  used  to  a  certain  extent  is  that 
known  a.s  the  Moore  vacuum  tube,  built  for  A.C.  circuits 
only.  Besides  these  there  is  the  Quartz  lamp,  developed 
in  Germany,  the  present  designs  being  D.C.  only.  These 
three  forms  all  use  mercury  vapor  in  an  exhausted  tube 
as  the  conducting  medium.  This  design,  in  common  witli 
the  mercury  rectifier,  needs  some  auxiliary  method  of 
starting,  as,  until  an  arc  is  started,  the  resistance  from 
pole  to  pole  is  so  high  as  to  prevent  the  normal  voltage 
producing  any  current  flow.  The  Cooper-Hewitt  and  the 
Quartz  forms  accomplish  the  desired  end  by  tipping  the 
tube  so  as  to  make  the  mercury  run  across  from  one  ter- 
minal to  the  other,  while  Mr.  Moore  uses  a  high  voltage 
shoek  to  break  down  the  initial  resistance.  The  tubes  of 
the  Cooper-Hewitt  and  Moore  types  are  both  of  glass,  the 
former  some  two  or  three  feet  in  length  for  each  lamp, 
while  the  latter  is  made  to  extend,  by  adding  one  tube 
to  another,  the  units  being  .some  six  feet  long,  right  round 
the  room  to  be  lit.  A  single  lamp  may  thus  have  a  light 
producing  element  which  is  twenty  or  thirty  feet  long, 
if  not  considerably  more.  The  tube  in  the  Quartz  form 
is  about  six  inches  long,  and  is  made  of  quartz,  not  glass, 
hence  the  name.    The  object  in  using  this  material  is  to 
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get  the  benefit  of  its  very  high  meltinsi-  point,  with  a  con- 
sequently increased  et"fii.'ionoy,  as  thi'  iih'n'nry  vapor  can 
thus  bo  run  at  a  muoh  higher  temporaturo  than  if  it  were 
contained  in  glass.  Besides  this,  it  is  claimed  for  this 
design  that  the  light  is  nnu'h  whiter  than  iliat  of  otlier 
nuMvury  lamps. 

The  tinal  dovolopmont  of  tlu\se  various  typos  will  be 
watehed  with  groat  interest,  as  undoubtedly  tlie  next  few 
veal's  will  witness  many  radical  changes  in  arc  as  well  as 
in  incandescent  lightiui;-,  in  fact  it  now  looks  as  if  the  day 
of  the  old  and  faithf\il  carbon  filament  and  electrode 
were  well-nigh  over. 


.\s  we  pointed  out  in  last  month's 
Tho  Evasion  of  the  is,sut'.  tlicre  is  stil'l  a  tremendous 
amount  of  work  done  which  is  not 
in  acciu-dance  with  the  National  Code  requirements;  work 
in  fact  which  imt  only  violates  the  actual  letter  of  the 
law.  wliich  is  bad  ciiou^li.  but  which  is  directly  contrary 
to  its  spirit.  This  is,  of  course,  exceedingly  bad  for 
everyone  in  any  way  connected  with  electrical  undertak- 
ings, as  well  as  for  the  actual  customer  himself,  because 
such  violations  are  sure  to  cause  trouble  sooner  or  later. 
This  trouble  may  come  in  the  shape  of  a  death  from  elec- 
tric shock,  it  may  come  as  a  serious  fire,  or  it  may  show 
itself  in  the  milder  form  of  interruptions  to  the  service, 
but  come  it  certainly  will,  if  we  do  not  obey  the  laws  set 
down  for  our  best  and  proper  guidance.  This  is  so  ob- 
viously true  that  no  one  now  really  questions  seriously 
the  great  necessity  for  installing  all  wiring  in  strict 
accordance  with  every  Code  requirement. 

This  then  being  true,  what  is  going  to  be  done  about 
that  great  number  of  installations  which,  put  in  years 
ago.  have  never  been  touched  from  that  day  to  this.  We 
are  all  aware  that  in  a  large  percentage  of  them  even  a 
cursory  inspection  would  reveal  fault  after  fault  of  the 
most  glaring  character.    This  is  a  phase  of  the  question 
which  demands  most  serious  and  immediate  attention, 
unless  we  are  content  to  harbor  a  grave  menace  without 
making  any  effort  to  get  rid  of  it.  "The  fire,  it  is  thought, 
was  probably  due  to  defective  electric  wiring"  is  becom- 
ing such  a  .stereotyped  expression  in  the  daily  press  that 
it  is  now  more  or  less  recognized  as  a  convenient  way  of 
saying  that  they  don't  know  what  caused  it.    Still,  if 
some  of  the  worse  conditions  that  now  exist  in  old  work 
are  not  soon  eliminated,  there  is  great  danger  that  the 
expression  will  become  true  to  an  alarming  extent.  Prob- 
ably the  mo.st  flagrant  violation  of  the  Code  is  in  the  con- 
tinued use  of  old  open  link  fuse  blocks,  the  majority  of 
which  to-day  have  not  even  the  mica  or  porcelain  covers 
with  which  they  were  originally  equipped.   For  instance, 
last  week  we  saw,  in  passing  through  one  of  the  best 
known  hotels  in  Ontario,  a  large  uncovered  link  fuse 
block  in  the  ceiling  of  one  of  the  halls,  and  directly  over 
a  carpet.    Greater  possibilities  for  starting  a  fire  are 
scarcely  to  be  found  in  the  electric  art,  and  a  fire  once, 
started  in  that  particular  building  would  in  all  prob- 


ability leave  absolutely  nothing  but  a  heap  of  ashes,  as 
it  is  entirely  wood  from  top  to  bottom.  Then  again,  take 
the  way  in  which  wires  are  led  through  partitions,  and 
even  through  metal  ceilings,  without  tubes  or  any  other 
protection.  Without  any  question  the  Underwriters  have 
a  serious  situation  to  face  in  this  matter;  in  fact  if  they 
do  not  do  something,  while  continuing  their  very  strict 
and  eminently  proper  supervision  over  all  new  work, 
they  lay  themselves  open  to  the  charge  of  straining  at  a 
gnat  while  swallowing  a  camel.  Further,  the  situation  is 
also  up  to  the  electric  light  company,  in  that  without 
action  on  their  part  the  Underwriters  are  materially  han- 
dicapped. Let  every  manager,  therefore,  who  values  the 
reputation  of  electric  light  and  power,  take  the  necessary 
steps  to  co-operate  with  the  Underwriters  in  an  effort  to 
get  all  old  work  gone  over  and  brought,  in  the  main 
points  at  least,  up  to  date.  The  Canadian  Underwriters 
have  done  good  work,  and  doubtless  propose  to  improve 
as  opportunity  presents  itself,  but  they  need  co-opera- 
tion, particularly  in  this  most  important  matter. 


Ontario  Government's  Power  Plans. 

Mr.  P.  W.  Sothman,  chief  engineer  of  the  Ontario 
Hydro-Electric  Power  Commission,  will  leave  early  this 
month  for  a  trip  to  California,  Mexico,  Colorado,  Michi- 
gan and  other  localities  in  the  south  to  investigate  the 
existing  high  power  transmission  lines  in  use.  It  is  ex- 
pected that  the  outcome  of  the  present  situation  in  the 
Ontario  power  matter  will  be  the  erection  by  the  Gov- 
ernment Commission  of  its  own  transmission  line.  This 
course  has  not  yet  been  definitely  decided  upon,  but  it 
hangs  at  present  in  the  balance,  with  strong  indications 
in  the  direction  mentioned.  If  this  becomes  the  case, 
the  information  obtained  by  Mr.  Sothman  on  his  trip 
will  be  extremely  useful.  There  are  now  transmission 
lines  carrying  100,000  horse-power  in  the  States  and 
some  higher  still,  and  in  order  to  adopt  the  most  up-to- 
date  methods,  comparisons  of  these  will  be  necessary. 
Mr.  Sothman  expects  to  occupy  a  fortnight  on  the  trip, 
and  on  his  return  to  be  in  a  position  to  decide  upon  the 
most  important  details,  in  case  the  Government  orders 
the  erection  of  its  own  transmission  line. 

Requests  for  power  from  the  Commission  have  come  in 
from  the  following  municipalities :  Toronto,  10,000  h.p. ; 
London,  5,000  h.p. ;  Gait,  1,200  h.p. ;  Guelph,  2,500  h.p. ; 
Hamilton,  1,500  h.p. ;  Berlin,  1,500  h.p. ;  New  Hamburg, 
250  h.p.;  Woodstock,  1,200  h.p.;  St.  Thomas,  1,500  h.p.; 
Waterloo,  685  h.p.;  Brantford,  1,500  h.p.;  Stratford, 
1,500  h.p.;  St.  Mary's,  1,500  h.p.;  Preston,  600  h.p.; 
Hespeler,  400  h.p. ;  a  total  of  30,835  h.p. ; 


A  new  railway  company  to  be  called  the  Great  Ameri- 
can Railway  has  filed  articles  of  incorporation.  It  is  to 
run  between  Chicago  and  Winnipeg. 
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Alberta  Buys  Out  the  Bell  Company. 

The  purchase  of  the  Bell  Telephone  Company's  plant 
in  Alberta  by  the  Provincial  Government  is  reported  to 
have  been  completely  arranged.  Hon.  W.  H.  Gushing, 
^Minister  of  Public  Works  for  Alberta,  was  in  Montreal 
during  the  last  week  in  March  completing  the  necessary 
negotiations  with  the  company  there.  The  purchase 
price  which  the  company  asked  was  $750,000,  but  Hon. 
Mr.  Cushing  thought  this  was  too  much  and  held  out 
for  a  lower  price,  which,  it  is  reported,  was  accepted 
by  President  Sise  of  the  Bell  Telephone  Company.  The 
figure  reported  to  have  been  agreed  upon  is  $675,000. 

Since  its  erection  into  a  Province,  Alberta,  has  been 
constructing  its  own  telephone  system,  and  this  is 
already  as  large  as  the  one  which  it  has  now  purchased 
from  the  Bell  Company.  The  province  will  now  be  in 
a  good  position  to  carry  on  extensive  operations.  Hon. 
Mr.  Cushing  has  stated  that  the  province  intends  to  in- 
crease its  system  as  occasion  warrants  and  to  run 
the  telephone  department  so  economically  that  there  will 
be  no  inducement  for  any  private  company  to  try  to 
enter  the  field.  He  further  has  stated  that  there  is  a 
strong  feeling  throughout  the  West  in  favor  of  public 
ownership  of  telephones,  and  has  expressed  a  conviction 
that  the  Government  of  Saskatchewan,  which  has  already 
done  a  good  deal  of  telephone  building,  will  soon  follow 
the  example  set  by  Manitoba  and  Alberta. 


Cancel  Viagara  Power  Company. 

The  annual  report  of  the  Niagara  Falls  Park  Com- 
mission has  been  presented  to  the  Ontario  Legislature. 
The  report  deals  with  the  improvements  which  have  been 
made  during  the  past  year  and  goes  on  to  discuss  the 
charters  which  have  been  granted  by  the  Dominion  Par- 
liament to  several  corporations  for  generating  power  in 
the  Niagara  district.  Impressed  with  the  vital  import- 
ance of  this  subject,  the  Commissioners  draw  attention 
to  the  fact  that  these  charters  have  not  up  to  the  pre- 
sent time  been  proceeded  with.  Continuing  it  says : 
"Without  question  the  works  already  constructed  by 
the  three  companies  operating  on  the  Canadian  side  are 
of  sufficient  capacity  to  supply  the  demand  for  electri- 
city for  lighting  and  power  purposes,  for  Canadian 
users,  for  a  great  many  'years  to  -come.  As  the  unde- 
veloped charters  are  all  without  limitation  as  to  the  vol- 
ume of  power  which  may  be  developed,  and  without  re- 
strictions as  to  the  quantity  of  water  which  may  be 
taken  for  such  developments,  it  is  essential  to  the  safe- 
guarding of  the  Falls  that  immediate  steps  .should  be 
taken  to  cancel  them,  or  to  place  a  limit  on  their  opera- 
tions, so  that  the  menace  they  now  present  to  the  pre- 
servation of  the  Falls  as  a  great  natural  wonder  may  be 
removed.  In  this  connection  the  commissioners  would 
strongly  recommend  that  the  Government  of  the  Pro- 
vince of  Ontario,  being  chiefly  interested,  should  be  offi- 
cially represented  at  any  international  conference  that 
may  be  held,  having  in  view  the  uses  of  the  waters  of 


Niagara  for  commercial  purposes  or  for  the  limitation  of 
such  uses  in  furtherance  of  the  preservation  of  the 
Falls." 

The  report  also  refers  to  the  system  of  mea.surement 
for  ascertaining  the  sum  payable  by  the  power  companies 
as  rental  for  power  disposed  of  in  excess  of  the  amounts 
for  which  a  fixed  sum  was  to  be  paid  by  the  company, 
viz.,  10,000  horse-power  by  the  Canadian  Niagara  Power 
Company  and  by  the  Electrical  Development  Company, 
and  20,000  horse-power  by  the  Ontario  Power  Company. 
The  Commissioners  state  that  with  the  advice  of  their 
solicitors  they  have  rendered  accounts  to  the  Canadian 
Niagara  and  the  Electrical  Development  Companies  for 
the  excess  power  generated  by  them.  The  accounts  were 
computed  upon  the  "increasing  rental,  peak  power" 
.system,  as  defined  by  Dr.  Galbraith.  The  companies, 
however,  claimed  that  under  their  agreements  payments 
should  be  made  only  upon  the  average  daily  load,  that 
is  to  say,  the  "fluctuating  rental  average  power"  sys- 
tem. Payment  of  excess  rentals  on  this  basis  has  been 
tendered  by  one  of  the  power  companies. 

The  two  companies  referred  to  have  applied  to  the 
Lieutenant-Governor-in-iCouncil  for  a  hearing  upon  the 
matter.  Until  a  date  is  fixed,  arrangements  have  been 
made  for  the  acceptance  of  the  payments  tendered,  to  be 
applied  pro  tempore,  without  in  any  way  prejudicing 
the  rights  of  either  party.  The  financial  statement  in- 
eluded  in  the  report  shows  that  the  Canadian  Niagara 
Power  Company  has  already  paid  excess  rentals  amount- 
ing to  $16,655.  The  Ontario  Power  'Company  has  not 
yet  exceeded  its  20,000  horse-power  limit,  and  so  no  ex- 
cess rental  was  payable  by  them. 

The  Commission  during  1907  received  from  the  three 
power  companies  $76,655  in  rentals;  from  the  Interna- 
tional Railway  Company  $10,000,  Zybaeh  &  Company 
$9,000,  Brock's  Monument  tolls  $996.65,  wharf  privi- 
leges $501,  sundries  $399.28,  a  total  of  $97,552.68.  On 
capital  account  $37,241.75  was  expended  and  on  main- 
tenance account  $25,162. 

During  the  heavy  blasting  operations  by  the  power 
companies  all  work  in  connection  witli  the  installation  of 
the  systems  of  greenhouses  for  tropical  plants  was 
deferred.  It  is  now  proposed  to  take  up  this  work  dur- 
ing the  summer  in  conformity  with  a  general  scheme 
which  -will  shortly  enhance  the  enjoyment  of  winter  visi- 
tors to  the  park. 


Publications. 

"Sueeessor.s  to  the  dead-men"  is  the  title  of  a  neat 
booklet  which  the  Hamilton  Anchor  Company,  Limited, 
have  recently  issiied,  describing  their  labor-saving  Swan 
and  Atlas  Guy  Anchors.  These  anchors  are  for  sale  In- 
all  the  'leading  jobbers  of  line  material  who,  will  be 
,  pleased  to  send  a  co{)y  of  the  booklet  to  those  who  want 
to  cut  down  tlieir  guying  expense. 


High  Voltage  Insulator  Manufacture 

Bv  Walter  T.  Goddard. 

(CoTitimied  troin  last  Issue) 


S»o  muoh  space  has  boon  trivoii  to  discussing  tlio  value 
of  the  insulator  when  uiulor  rain,  that  its  pleasant 
weather  qualities  may  seem  to  have  been  overlooked, 
but  there  are  sudden  and  severe  demands  upon  the  in- 
sulator in  tlie  pleasant  weather,  mainly  from  lightning 
and  switching.  \Vhen  a  rise  of  potential  far  above  nor- 
mal working  voltage  comes  upon  a  perfectly  dry  in- 
sulator, the  stress  between  line  and  wire  and  pin  is  very 
sensibly  increased  and  that  this  stress  shall  not  be  too 
severe,  the  distance  between  line,  wire  and  pin  should 
be  made  ample  by  the  introduction  of  several  shells  of 
porcelain.  The  specific  inductive  capacity  of  porcelain 
or  its  flux  carrying  capacity,  is  a  perfectly  definite  thing, 
compared  to  air  about  4.4,  so  that  for  any  given  potent- 
ial, area  of  contact  and  thickness  of  shell,  the  density  is 
determined. 

Porcelain,  however,  unlike  some  dielectrics,  gives  due 
notice  when  overburdened,  by  a  pale  violet  light  over  its 
entire  surface.  Fig.  9  shows  two  porcelain  shells  sub- 
jected to  100,000  volts,  their  very  evident  distress  being 
photographed  by  their  own  light.  Fig.  10  shows  better 
than  can  words,  how  it  is  that  so  many  lines  have  trouble 
with  central  shells  breaking  down.  The  designers  in  this 
case  had  failed  to  provide  against  the  great  concentra- 
tion which  will  in  time  disrupt  the  finest  porcelain.  Fig. 
11  shows  one  of  the  largest  insulators  ever  built,  being 
tested  at  175,000  volts,  its  distress  being  very  evident 
and  presaging  early  break-down.  How  very  little  it 
takes  to  correct  this  fault  is  easily  seen  by  a  moment's 
contemplation  of  the  fact  that  the  stress  within  the 
porcelain  will  vary  inversely  as  the  square  of  the  distance 


Fig.  9. 


Fig.  10. 


between  terminals,  and  a  glance  at  Fig.  12,  which  shows 
comparative  tests  of  a  two  and  a  three-piece  insulator 
simultaneously.  From  these  experiments  it  appears  that 
to  avoid  getting  into  serious  trouble  when  potentials 
somewhere  near  the  arcing  over  capacity  of  the  insulators 
are  applied,  it  is  necessary  to  provide  considerable  body 
of  insulating  material  between  line  and  pin. 

'Mechanically,  insulators  can  be  designed  for  any  load 
by  the  proper  disposition  of  material.  Good  electrical 
porcelain  has  a  crushing  strength  in  excess  of  15,000 
pounds,  and  tensile  strength  ranging  between  1,500  and 
2,000  pounds,  per  square  inch. 

The  latest  development  in  excessively  high  voltage  in- 
sulators is  but  a  reversion  to  a  type  long  since  discarded 
by  lower  voltage  engineers,  i.e.,  the  underhung  or  sus- 
pended type  of  insulator.  Reference  to  old  telegraph 
manuals  shows  that  the  first  English  telegraph  systems 
were  insulated  by  underhung  insulators  of  bowl-shaped 
porcelain.  To  come  down  to  the  present,  all  our  trolley 
wires  are  suspend'ed  below  the  supporting  device.  For 
years,  wireless  telegraph  companies  have  been  using 
strain  insulators  in  series,  so  the  newest  high  voltage 
insulator  is,  in  reality,  the  oldest.  Fig.  13  shows  a 
modern  development  of  the  underhung  insulator  of  5 
units,  designed  to  operate  at  100,000  volts,  grounded  neut- 
ral, with  a  factor  safety  of  4.  It  is  intended  to  allow 
the  conductor  to  swing  freely  in  any  direction.  Figs.  14 
and  15  show  towers  for  a  100,000  volt  line  using  sus- 
pended insulators. 

The  reason  for  using  suspended  insulators  is  largelj- 
a  matter  of  cost  since  it  is  entirely  possible  to  build 
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Fig.  ti. 

porcelain  insulators  of  the  conventional  type  of  sufficient 
size  to  successfully  operate  at  any  voltage,  but  the  ex- 
treme height  and  diameter  of  a  pin  type  insulator  for 
100,000  or  150,000  volts,  makes  the  cost  prohibitive.  A 
suspended  type  of  insulator  has  several  advantages 
which  it  is  well  to  understand  before  going  into  details 
of  design.  Of  paramount  importance  is  the  unit  forma- 
tion making  it  possible  to  increase  the  effective  insulation 
whenever  it  is  desired  to  raise  the  line  voltage  or  where- 
ever  it  seems  desirable  to  present  extra  leakage  surface 
because  of  salt  fogs  or  smoke  from  railways  and  factories. 
Many  lines  start  operation  at  much  lower  potential  than 
designed  for,  because  the  initial  load  is  light  and  the 
potential  need  be  increased  only  when  regulation  de- 


mands it.  "With  the  pin  type  of  insulator  there  is  no 
alternative  but  to  invest  at  the  start  in  the  largest  in- 
sulators which  the  line  will  ever  need,  whereas  in  the 
suspended  form,  additional  units  may  be  introduced 
whenever  the  growth  of  power  business  warrants  an 
increase  in  potentials.  In  the  pin  type  of  insulator  the 
nearness  of  line  wire  and  pin  must  always  prove  a  weak 
point  for  lightning  assault  as  well  as  an  aggravator  of 
line-charging  current  difficulties.  The  suspended  type 
gets  away  from  both  difficulties  by  a  wide  separation  of 
line  conductor  and  supporting  structure.  Incidentally 
the  position  of  the  conductor  below  the  cross-arm  per- 
mits the  supporting  structure  to  act  as  a  lightning  rod, 
and  .so  to  relieve  the  line  of  much  lightning  stress. 

'Mechanically,  provision  must  be  made  to  prevent  the 
swinging  conductor  from  coming  too  near  the  tower 
structure,  but  the  extra  length  of  cross-arm  necessitated 
by  this  feature  is  more  than  compensated  for  in  cost,  by 
the  fact  that  there  are  no  twisting  strains  upon  the  arm. 

Insulator  unit  formation  presents  another  very  posi- 
tive advantage  in  the  matter  of  breakage.  "When  a  shell 
of  a  pin  type  insulator  becomes  cracked  or  broken,  the 
whole  device  is  rendered  worthless  as  it  is  utterly  im- 
possible to  break  the  cement  joint  forming  the  bond  be- 
tween shells.  Further,  the  cracking  of  a  shell,  especially 
an  inner  shell,  may  cause  immediate  shut-down,  or  at 
least,  shut-down  during  the  first  severe  rain  storm.  On 
the  contrary,  the  breaking  or  cracking  of  one  of  the 
shells  of  a  suspended  unit  type  insulator  takes  away,  but 
that  one  unit  from  the  series;  thus,  in  the  case  of  a  5 
unit  100,000  volt  insulator,  a  broken  unit  reduces  the 
total  strength  but  20  per  cent. 

"With  these  very  evident  advantages  it  is  small  wonder 
that  with  voltages  reaching  toward  100,000,  the  under- 
hung insulator  should  be  adopted.  The  first  question, 
that  of  mechanical  strength,  was  promptly  disposed  of 
by  so  designing  porcelain  parts  that  strains  were  all 
compression.     The  next   question,   that   of  electrical 
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strength  under  normal  oiteratini;  conditions,  was  not  so 
easily  solved.  In  the  tii-st  desisrns.  sinirlt>  sliells  of  porce- 
lain of  5-S  inch  thickness  were  used,  but  when  a  series 
of  5  such  shells  was  subjected  to  a  rjOO.OOl^  volt  tost,  a 
new  eoiulition  was  found  to  have  boon  introduced  in  tlic 
way  of  a  potential  rise  around  tlie  first  units,  and  it  was 
found  by  ivpeated  test  tlial  any  sudden  application  of 
potential,  or  even  chance  in  potential  already  applied, 
would  puncture  the  end  shells,  which  if  made  of  econ- 
omical pottery  size,  i.e.,  14  inch  diameter,  would  have  a 
flash-over  potential  of  approxinialoly  iho  nlliniatc  punc- 
ture strenprth.  This  condition  analyses  somewhat  as 
follows:  Tlu^  shells  and  metallic  connecting  links  form 
a  eondenser  of  certain  definite  ca[)acity.  which  fur  the 
sake  of  analo«;y  may  be  likened  to  a  mass  of  rubber  or 
other  elastic  juatcrial.  Carryinsr  out  the  analogy,  the 
rubber  is  struck  a  smart  blow  with  a  hammer.  The  sur- 
face struck,  and  layers  of  material  immediately  adjacent 
to  it.  feel  the  force  of  the  blow  most  severely,  and  if  the 
mass  be  thick  and  of  great  inertia,  the  force  of  the  blow 
is  barely  perceptible  on  the  surface  opposite  to  that 
where  the  blow  was  struck.  ^loreover,  the  elastic  mat- 
erial is  no  sooner  struck  and  compressed  than  it  attempts 
to  return  to  its  normal  shape.  This  property  of  inertia 
is  duplicated  in  the  action  of  condensers  in  series,  call 
it  what  you  wish,  dielectric  hysteresis  or  anything  else, 
the  effect  is  there,  and  if  proper  precautions  are  not 
taken,  the  oiiter  layer  of  resisting  medium,  in  this  case 
a  porcelain  shell,  will  be  disrupted.  Unquestionably  the 
dielectric  strength  of  the  unit  must  be  increa.sed,  and 
the  proper  method  is  by  supplying  an  inner  protecting 
shell  so  that  the  puncture  strength  of  the  built  up  unit 
shall  be  far  in  excess  of  its  flash-over  potential.  A  unit 
so  constructed  is  practically  indestructible  and  will 
carry  continuously  its  flash-over  potential  with- 
out heating  or  its  surface  being  covered  with 
static,  whicb  impairs  the  efflcieney  by  shiorten- 
ing  the  leakage  path.  Under  normal  operating 
conditions  the  end  unit  is  the  only  one  which  is  .sub- 
ject t^  unusual  strains,  but  the  failure  either  by 
mechanical  breakage  or  arcing  over,  may  at  any  time  put 
similar  strain  upon  the  other  units,  so  it  is  a  wise  pro- 
vision to  guard  all  shells  against  possible  puncture. 
Having  made  the  unit  secure  against  puncture,  the  next 
concern  is  with  leakage  distance,  which  must  be  made  of 
sufficient  length  to  prevent  any  considerable  current  flow 
when  the  entire  surface  is  covered  with  a  thin  film,  of 
water.  Here  again,  cost  governs,  since  the  unit  con- 
struction permits  the  use  of  a  few  large  or  several  small 
parts.  As  noted  before,  14  inches  is  an  economical  size 
for  the  potter  to  produce,  and  as  the  metal  parts  are  the 
same  for  any  diameter  of  shell,  it  is  this  size  which  re- 
turns most  in  insulation  for  each  dollar  invested.  Fi<x. 
16  shows  the  construction  of  a  unit  of  a  modern  100,000 
volt  insulator.  The  shape  of  the  shells  is  not  of  import- 
ance since  in  testing  to  flash-over  under  working  condi- 
tions, pains  were  taken  to  wet  all  surfaces  thoroughly 
and  so  produce  artificially  the  worst  po:>sible  conditions: 
but  it  must  not  be  taken  for  granted  that  leakage  over 
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an  insulator  is  a  desirable  thing,  in  fact,  the  time  when 
an  insulator  will  leak  sufficiently  to  dry  itself  should  be 
postponed  as  long  as  possible  by  logical  designing.  To 
accomplish  this  it  is,  of  course,  necessary  to  permit  as 
little  water  as  possible  to  spatter  on  the  under  side  of 
the  shells,  and  this  is  best  efiCected  by  deflecting  the  water 
away  rather  than  toward  the  insulator.  If  this  were  the 
only  thing  to  consider,  the  best  shape  of  shell  would  still 
be  in  question.  There  are,  however,  other  conditions. 
"When,  in  the  course  of  a  severe  storm  the  \inder,  as  well 
as  the  upper  shell  surfaces  have  become  thoroughly  wet 
and  leakage  has  commenced,  the  first  spot  to  become  dry 
is  the  inside  of  the  innermost  shell  at  the  point  of  small- 
est cross-section,  "A"  in  Fig.  13,  and  a  small  arc  is  at 
once  formed  which,  if  allowed  to  persist,  will  heat  and 
crack  the  shell.  To  avoid  this  the  edge  of  the  shell  is 
brought  down  till  the  point  "B"  is  of  such  distance  as 
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Figs.  14  and  i  ^. 

to  induce  the  arc  to  play  between  "B"  and  the  malleable 
iron  cap  "C"  of  the  unit  immediately  below. 

An  arc  of  considerable  magnitude  may  be  maintained 
between  these  two  points  without  heating  the  shells 
above  sufficiently  to  cause  cracking,  since  the  air  currents 
established  tend  to  keep  down  the  temperature.  Current 
sufficient  to  support  an  arc  between  "B"  and  "C"  will, 
unless  the  rain  be  very  heavy  indeed,  dry  a  portion  of  the 
surface  between  "D"  and  "E"  which  causes  the  arc  to 
straighten  out,  and  if  there  be  sufficient  current  at  high 
voltage,  it  will  eventually  he  held  between  the  conductor 
and  the  supporting  structure.    Fig.  13  shows  the  pro-" 

a 

gressive  breaking  down  between  the  beginning  of  actual  ^ 
leakage  and  the  maximum  arc,  which  is  not  sufficiently  I 
close  to  the  insulator  to  damage  it.  With  only  500  K.  W. 
at  300,000  volts  available,  the  above  deductions  were 
found  to  be  true  and  the  ability  of  the  design  to  rid  itself 
of  ares  formed  upon  it,  demonstrated  beyond  question. 
The  suspended  insulator  thus  becomes  an  automatic  re- 
lief valve,  which  may  be  relied  upon  to  discharge  the 
line  safely  and  effectively  without  damage  to  itself  or 
serious  interruptions  to  the  service. 

The  curves  of  Fig.  17  show  action  of  a  5  unit  insnlator 
under  partially  wet  and  wholly  wet  conditions,  and  per- 


mit of  estimate  as  to  probable  operating  safety  factor. 
The  current  values  which  were  used  in  plotting  these 
curves  were  obtained  by  means  of  a  Thompson  voltmeter, 
calibrated  in  amperes,  introduced  into  the  high  voltage 
winding  at  its  middle  point.  One  side  of  the  instrument 
was  well  earthed  in  order  to  protect  the  operator.  Volt- 
ages were  gotten  by  means  of  a  needle  gap  carefully  pro- 
tected from  air  currents. 

The  method  of  utilization  of  freely  suspended  insulat- 
ors may  be  of  interest.  Fig.  14  shows  a  modern  100,000 
volt  line  using  suspended  insulators,  this  particular  tower 
carrying  vertical  load  only,  due  to  weight  of  cable  and 
such  side  strain  as  may  come  from  wind  pressure.  Fig.  15 
shows  a  dead  ending  tower  for  use  wherever  the  tower 
arrangements  depart  from  a  straight  line.  Figs.  18  and 
19  show  in  detail  how  this  dead-ending  is  accomplished, 
and  how  the  cable  is  passed  from  one  end-clamp  to  the 
other. 

The  underhung  system  of  insulation  works  out  with 
pleasing  directness  and  simplicity,  and  its  comparative 
cheapness  argues  for  its  wide  adoption  for  the  higher 
voltages.  The  cost  of  such  insulators,  as  at  present 
manufactured,  ranges  from  $1.60  to  $2.00  per  unit,  de- 
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pending  on  the  nature  of  the  fittings.  At  least  two  14- 
inch  units  would  be  required  for  60,000  volts,  and  as 
good  60,000  volt  insulator  can  be  secured  for  prices 
ranging  between  $1.70  and  $2.30  each,  the  question  of 
the  use  of  suspended  units  for  voltages  below  75,000  to 
80,000  is  largely  one  of  safety,  factor  and  investment. 

The  foregoing  has  given  little  which  could  be  used  in 
the  determination  of  the  proper  insulator  to  use  for  anv 
particular  voltage,  and  it  is  quite  in  |)oint  to  add  here 
that  every  case  is  special.  Insulators  well  suited  to  one 
locality  are  out  of  reason,  in  safety  factor  provided,  for 
use  elsewhere.  A  single  transmission  line  of  less  than 
100  miles  in  length  may  easily  i>a.ss  from  high,  clear 
mountain  air  to  foggy,  smoky,  surroundings,  which  are  a 
constant  menace  to  continuity  of  service.  Again,  the 
cost  of  complete  immunify  may  well  be  balanced  against 
cost  of  possible  slnit-downs — a  point  well  illustrated  in 
the  line  operating  between  Niagara  Falls  and  Syracuse, 
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all  branch  lines?  of  whioh  aro  oqnippod  with  much 
smaller  ami  consequently  cheaper  insnlatoi*s  than  those 
upon  main  lines. 

It  is  not  intended  to  ctMivey  the  idea  that  every  line 
should  have  a  special  insulator,  but  tliat  the  eharacler- 
istics  of  the  proposed  line  should  be  made  known  to  the 
desitrner  in  order  that  all  points  may  be  well  sruarded 
aprainst.  It  is  quite  likely  the  resulting  recommenda- 
tion will  be  upon  an  old  established  type,  of  which  all 
characteristics  are  known,  and  though  its  use  for  any 
specific  case  may  not  call  into  use  all  it  is  capable  of,  it 
will  quite  likely  prove  cheaper  to  produce  a  standard 
article  of  larger  size  than  to  make  a  special  design  of 
just  sufficient  capacity. 

A  forecast  of  the  future  of  any  business,  though  never 
safe,  is  always  interesting. 

Concerning  the  highest  practicable  voltage,  without 
n'ference  to  anything  but  insulators,  it  is  safe  to  say  that 
insulators  for  the  heaviest  mechanical  strains  and  for  the 
highest  electrical  stresses  can  T^e  manufactured  at  mod- 
erate cost,  so  that  limitations  of  transmitting  voltages 
must  at  the  present  time  be  looked  for  in  other  direc- 
tions than  in  insulator  design,  porcelain  insulator  design 
in  particular. 

"WTienever  the  word  in.sulator  has  been  used,  porcelain 
insulator  is  implied,  for  no  other  material  has  been  so 
universally  used  in  the  past,  and  none  gives  such  promise 
for  the  future.  Its  one  bad  characteristic,  that  of  brittle- 
ne.ss.  is  overcome  by  good  designing ;  otherwise,  the  mat- 
erial is  very  nearly  ideal,  for  it  is  cheap  and  compara- 
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Fig.  19. 

tively  easy  to  manufacture.  Of  prime  importance  is  its 
permanency,  and  of  no  other  manufactured  dielectric 
can  as  much  be  said.  Porcelain  is  made  under  extreme 
conditions  of  heat,  which  effects  the  cementing  together 
of  stable  elements,  which  have  been  in  their  present 
form  for  thousands  of  years,  and  under  the  conditions 
at  present  obtaining  on  the  surface  of  this  planet,  will 
remain  unchanged.  Moreover,  the  porcelain  is  homogen- 
eous and  of  a  uniform  texture  throughout  and  con- 
sequently of  uniform  specific  inductive  capacity  through- 
out, so  that  electrical  strains  are  evenly  distributed.  On 
the  other  hand,  organic  materials  are  subject  to  very 
rapid  deterioration ;  many  unite  with  oxygen  at  ordinary 
temperatures  or  are  attacked  by  rain  water  in  a  very 
short  time.  Heating  by  condenser  action  also  aids  in 
oxidation  processes  and  hastens  the  end.  A  favorite 
method  of  insulating  against  low  voltage  is  by  means  of 
compositions  of  rubber,  gutta-percha,  pitch,  asbestos, 
ground  mica,  shellac,  and  the  like,  but  the  result  is  al- 
ways the  same,  and  a  moment's  contemplation  of  the 
reasons  of  failure  would  seem  to  argue  against  their  use 
for  permanent  exposed  insulation. 

The  past  is  full  of  unhappy  experiences  in  the  at- 
tempt to  insulate  high -voltage  lines  with  glass,  rubber, 
mica,  etc.,  and  occasionally  an  engineer  is  found  who  is 
willing  to  erect  lines  of  high  pressure  on  insulators  of 
material  other  than  porcelain,  but  such  engineers  are  so 
rare  as  to  make  it  safe  to  say  that,  as  a  permanent  di- 
electric, porcelain,  to-day,  stands  alone. 
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Electrical  Engineers  Discuss  Transmission. 

A  special  meeting  of  the  Toronto  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  was  held  on  the 
evening  of  Monday,  March  30th,  at  the  rooms  of  the  En- 
gineers' Club,  thirty-one  members  and  eight  visitors 
being  present,  twenty-one  of  whom  were  present  at  the 
luncheon  held  prior  to  the  meeting. 

The  chair  was  occupied  by  the  chairman  of  the  sec- 
tion, Mr.  K.  L.  Aitken,  and  the  address  of  the  evening 
was  made  by  Mr.  David  B.  Rushbore,  of  the  Schenec- 
tady section,  who  discussed  "Some  Factors  in  High 
Tension  Power  Transmission."  Mr.  Rushmore's  ad- 
dress was  illustrated  by  the  use  of  a  considerable  num- 
ber of  lantern  slides.  Among  other  things,  he  drew 
attention  to  the  gradual  removal  of  the  limitations  in 
the  matter  of  transmission  voltage,  illustrating  this  fact 
by  the  recent  remarkable  improvement  (1)  in  line  insu- 
lators, and  (2)  in  lightning  arresters;  the  results  of  im- 
provements in  which  have  permitted  the  installation  and 
operation  of  at  least  four  lines  in  America  at  voltages 
higher  than  60,000,  one  of  which  is  designed  for  from 
one  hundred  to  one  hundred  and  twenty  thousand  volts. 
He  referred  to  the  fact  that  the  limit  which  had  been 
removed,  and  whose  removal  permitted  the  use  of  the 
now  common  sixty  thousand  volt  lines  had  been  the  re- 
sult of  considera])le  improvement  in  the  insulation  of 
transformers  and  of  the  development  of  the  mnlti-gap 
lightning  arrester. 

The  first  view  shown  was  of  a  stroke  of  lightning,  in 
discussion  of  which  the  speaker  drew  attention  to  the 
fact  that  recent  studies  had  shown  that  the  damages 
sustained  from  such  electrical  disturbances  are  unim- 
portant when  compared  with  those  resulting  from  high 
resistance  grounds  on  well  insulated  lines  in  either  over- 
head or  underground  systems.  Other  subjects  illustrat- 
ed were*  the  aluminum  arrester,  whose  characteristics 
and  principles  were  devolved ;  recent  designs  of  very 
high  tension  oil  switches  and  air  brake  switches.  Several 
different  types  of  station  design  and  arrangement  were 
discu.ssed. 

In  concluding  his  remarks,  Mr.  Rushmore  compli- 
mented the  section  upon  taking  the  initiative  toward  the 
establishment  of  a  new  grade  of  membership  in  the  In- 
stitute. He  then  outlined  his  ideas  of  the  probable  de- 
velopment of  the  Institute,  if  it  were  to  attain  its  proper 
functions  in  American  progress.  His  chief  proposition 
was  to  the  effect  that  the  developed  Institute  would  be- 
come more  triily  a  federation  of  active  scattered  local 
sections  than  a  small  central  body  with  more  or  less  in- 
dependent and  therefore  merely  weak  scattered  groups 
of  members. 

A  rather  full  discussion  was  talcen  part  in  by  Prof. 
T.  R.  Rosebrugh,  of  the  University  of  Toronto ;  Messrs. 
Converse  and  Ryerson,  of  Niagara  Falls;  Glasco  and 
Darrall,  of  Hamilton;  and  Kyonch,  Lambe,  Black, 
Bucke,  Price,  Watts  and  Mitchell,  of  Toronto.  The 
greater  part  of  the  discussion  centred  around  the  sub- 
jects of  "lightning  arresters"  and  "location  of  the  cen- 


tre of  control  in  power  stations";  Messrs.  Converse  and 
Ryerson  expressing  satisfaction  \yith  the  control  in  the 
hands  of  chief  operators  absolutely  isolated  from  the 
machinery  of  the  power  house  and  in  presence  only  of 
the  indicating  apparatus,  while  Mr.  Black  declared  a 
distinct  belief  that  the  operators  should  be  able  to  see 
the  machinery  they  are  controlling.  Mr.  Glassco  set 
forth  briefly  some  of  the  chief  experiences  of  the  Catar- 
act Power  Company  of  Hamilton,  with  which  he  is  con- 
nected, one  of  the  most  interesting  items  of  which  re- 
lated to  the  voltage  stresses  resulting  from  the  use  of 
an  open  delta  on  the  three-phase  lines. 

A  vote  of  thanks,  on  motion  of  Messrs.  Black  and 
Ryerson,  was  tendered  to  Mr.  Rushmore  for  his  courtesy 
in  coming  to  Toronto  and  addressing  the  section. 

The  next  meeting  will  be  held  at  the  University  of 
Toronto,  on  the  evening  of  Friday,  the  17th  April,  and 
will  be  addressed  by  Mr.  H.  W.  Price  on  "The  Oscillo- 
graph." Ther  lecture  will  be  illustrated  by  use  of  the 
instrument  and  by  means  of  slides. 


Wireless  Service  Working  Smoothly. 

In  a  lecture  delivered  before  the  Royal  Institution  in 
London,  Marconi  stated  that  communication  across  the 
Atlantic  by  his  new  plant  has  never  been  interrupted 
for  more  than  a  few  hours  at  a  time  since  the  commence- 
ment of  commercial  work  on  October  17.  Mr.  Marconi 
referred  to  the  difficulty  met  with  in  transmitting  during 
certain  hours  of  the  day.  These  periods,  he  said,  come 
in  the  morning  and  evening,  when  daylight  or  darkness 
extends  only  part  way  across  the  Atlantic.  He  read  a 
letter  from  the  New  York  "Times,"  in  which  it  was 
stated  that  since  October  last  that  journal  had  received 
from  its  correspondents  in  England  and  on  the  contin- 
ent news  despatches  totaling  68.404  words,  promptly 
and  efficiently  transmitted  by  wireless. 

August  17  will  be  the  fiftieth  anniversary  of  sending 
the  first  cable  message  across  the  Atlantic  Ocean.  In 
August  of  1857,  the  first  attempt  to  lay  a  cable  was 
made,  but  about  300  miles  from  the  Irish  coast  a  strain 
caused  by  a  sudden  dipping  of  the  sea  bottom  caused 
the  cable  to  part,  and  the  attempt  was  for  the  time 
abandoned.  A  message  of  90  words  from  Queen  Victoria 
to  President  Buchanan,  which  took  67  minutes  to  trans- 
mit, was  sent  through  the  1858  cable,  but  after  a  few 
following  short  messages  it  ceased  to  transmit  signal.s. 
One  of  the  electricians  on  the  U.  S.  S.  Niagara,  which, 
together  with  the  British  war  vessel,  Agamemmon,  laid 
this  cable,  always  maintained  that  no  message  was  ever 
sent,  and  tliat  the  message  to  Buchanan  from  Queen 
Victoria  was  "cooked  up"  for  commercial  purposes,  his 
ground  being  that  the  cable  had  ceased  to  test  out  long 
before  reaching  the  Newfoundland  coast,  and  that  on 
several  occasions  in  paying  it  out  accidents  had  occur- 
red that  had  destroyed  the  insulation  of  the  cable.  In 
1805  another  unsuccessful  attempt  was  made  to  lay  an 
Atlantic  cable,  and  the  first  operative  cable  was  not  laid 
until  1866.  _  .  . 
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1  QUtSTIONS  AND  ANSWERS  § 

o  o 
ooooooooooooooooooooooooooooooooooooooc  o 

OENEKAL  Kl  l.HS  TO  BE  OBSEKVEO  BY  COKKKSPONDENTS  : 

I.  All  enquiries  will  answered  ill  the  order  received,  unless  special  circuni- 
slan\-es  warrant  other  action. 

*.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 
the  close  ot  the  month  preceding:  publication. 

J.  Questions  should  be  confined  to  subjects  of  greneral  interest.  Those  pertain- 
intr  to  the  relative  value  of  ditTerent  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  Iv  placed  in  the  hands  of  a  consulting  engineer, 
caot    be  considered  in  this  dep.irtment. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infer 
mation  required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — What  is  the  efficiency  and  power  fac- 
tor of  the  mercury  rectifier? 

Answer. — As  there  is  a  eouvstant  drop  of  about  14  volts 
across  the  tube,  the  efficiency  will  obviously  vary  with  the 
size  of  the  set  and  the  current  flowing.  It  runs  in  the 
smallest  capacities  about  25  per  cent.,  rising  to  about  85 
per  cent,  as  a  maximum  for  the  largest  sizes  when  oper- 
ating at  full  load,  these  latter  thus  comparing  most  fav- 
orably with  a  motor  generator  set.  The  power  factor  is 
fairly  constant  for  all  sizes  and  loads,  averaging  about 
85  per  cent. 


Question  No.  2. — Has  anyone  ever  tried  the  use  of 
grease  on  trolley  wires  to  prevent  sleet  troubles,  and  if 
so,  has  it  been  successful? 

Answer. — The  use  of  grease  on  trolley  wires  has  been 
mooted  several  times,  and  has  been  tried  now  and  again, 
in  fact  we  believe  that  there  is  a  petroleum  compound 
on  the  market,  known  as  trolley  wire  grease.  As  far  as 
we  know  the  grease  helps  matters  very  materially,  but 
the  cost  and  trouble  of  putting  it  on  have  prevented  the 
method  ever  coming  into  extensive  use.  Probably  the 
best  method  of  getting  over  the  difficulty  is  to  use  a 
sleet  cutter  or  a  sleet  trolley  wheel,  several  good  makes 
of  which  are  on  the  market. 


Question  No.  3. — Do  you  think  that  it  is  necessary  to 
put  in  10  ampere  meters  for  ordinary  house  services,  as 
I  understand  that  one  or  two  of  the  largest  companies 
buy  nothing  but  10  ampere  meters? 

Answer. — This  will  all  depend  on  the  size  of  the  house ; 
that  is,  how  much  load  there  is  to  carry.  A  5  ampere 
meter  will  actually  ^arcy  double  its  rated  load,  or  10 
amperes,  which  is  equal  to  about  twenty  sixteen  candle 
power  lamps.  You  will  very  seldom  get  more  than  75 
per  cent,  or  80  per  cent,  of  the  lights  in  a  house  burning 
at  one  time,  which  means  that  this  load  would  not  be 
obtained  from  a  house  that  had  less  than  about  25  lamps. 
Further,  these  25  will  seldom  be  all  16  candle  power,  so 
that  the  permissible  number  of  lights  on  a  5  ampere 
meter  is  still  further  enlarged,  probably  30  or  35  out- 
lets. Even  more  than  this,  depending  on  the  candle 
power  of  the  lamps  and  the  style  in  which  the  occupants 
live,  is  not  too  large  an  estimate.  Another  point  to  be 
considered  is  that  you  can  afford  to  burn  out  an  occa- 


siional  5  ampere  meter  and  still  be  money  in  pocket,  as 
opposed  to  using  many  of  the  10  ampere  size,  as  the 
former  costs  about  $1  less  to  purchase  and  exactly  50 
cents  less  to  seal.  Besides  this  there  is  less  tendency  for 
the  5  ampere  meter  to  run  slow  on  light  loads.  This  is 
a  most  important  point,  as  a  large  part  of  the  total 
energy  recorded  by  the  average  house  meter  is  made  up 
of  very  small  loads,  the  periods  during  which  it  is  oper- 
ating at  anything  approaching  full  load  being  few  and 
far  between. 

Regarding  your  point  that  some  of  the  largest  Cana- 
dian companies  are  buying  nothing  smaller  than  10  am- 
pere meters,  we  would  say  that  as  far  as  we  know  this 
used  to  be  the  case,  but  lately  practice  has  been  chang- 
ing. 


Question  No.  4. — I  have  some  transformers  operating 
on  125  cycles  which  I  want  to  run  on  60  cycles,  (a) 
What  variation  will  this  make  in  the  core  loss?  (b)  If 
I  buy  60  cycle  transformers  how  will  I  be  able  to  oper- 
ate them  on  25  cycles  later  on? 

Answer. —  (a)  It  is  almost  impossible  to  answer  such  a 
question  in  general  terms,  because  the  ratio  between 
the  two  core  losses  varies  with  different  types  and  makes 
of  transformers.  For  fairly  modern  core  type  trans- 
formers you  will  probably  find  thaJt  in  the  smaller  sizes 
your  core  losses  wall  go  up,  say  35  per  cent,  to  45  per 
cent.,  while  the  medium  and  larger  sizes  will  not  in- 
crease quite  so  much,  say  25  per  cent,  to  35  per  cent. 

(b)  It  depends  entirely  on  the  design  of  the  trans- 
former, some  you  can,  and  some  you  cannot  so  operate. 
If  the  density  of  the  flux  at  60  cycles  is  not  too  high 
they  will  as  a  rule  operate  within  a  safe  temperature  on 
25  cycles,  but  it  is  entirely  a  matter  of  experiment,  or 
of  advice  from  the  makers  of  the  particular  fransform- 
ers  in  question.  It  should  be  noted  that  the  ratios  be- 
tween the  125  cycle  and  60  cycle  core  losses  will  not  hold 
as  between  those  at  60  cycles  and  25  cycles,  the  increase 
in  the  latter  case  being  10  per  cent,  to  15  per  cent, 
greater. 


Question  No.  5. — Can  j^ou  give  me  a  reliable  receipt 
for  fixing  a  hole  in  the  mica  between  the  commutator 
bars  of  a  generator? 

Answer. — The  be.st  way  is  to  put  a  new  mica  in,  either 
by  dismantling  the  commutator  right  in  the  generator, 
if  it  is  a  large  machine,  or  if  small  by  sending  it  to  a 
reliable  repair  shop.  As  a  temporary  expedient  you  can 
either  drive  in  a  fre.sh  piece  of  mica,  bedding  it  in  shel- 
lac to  hold  it  in  place,  or  you  can  fill  the  hole  by  a  mix- 
ture of  litharge,  glycerine,  and  water  glass.  The  bars 
should  be  heated  after  the  hole  has  been  filled,  so  as  to 
harden  the  mixture.  You  should  of  course  clean  the 
sides  of  the  hole  thoroughly,  so  as  to  get  rid  of  all 
charred  and  carbonized  material,  before  you  put  any- 
thing into  it,  otherwise  the  sides  of  the  burnt  place  will 
act  as  a  conductor,  and  you  will  have  more  trouble  in 
a  very  short  time. 
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Question  No.  6. — I  saw  a  motor  generator  set  running 
the  other  day  with  a  contact  on  one  end  of  the  shaft 
which  was  flashing  all  the  time,  also  it  appeared  to  light 
a  lamp  up  on  the  switchboard.  "What  was  the  object  of 
this? 

Answer. — The  device  you  speak  of  was  probably  an 
end  play  equipment,  the  flash  you  saw  being  just  the 
breaking  of  the  current  that  energizes  the  magnet.  The 
arrangement  is  put  on  machines  like  motor  generator 
sets  and  rotaries  that  tend  to  settle  to  one  place  in  their 
bearings,  due  to  the  fact  that  there  is  no  belt  or  other 
equivalent  device  to  make  them  oscillate  throughout  tbe 
limits  of  the  end  play.  The  objection  to  settling  in  one 
place  is  that  the  bearings,  journals,  and  commutator 
all  get  worn  in  bad  grooves,  which  is  of  course  very  un- 
desirable. The  lamp  you  saw  was  used  either  as  a  re- 
sistance or  else  as  a  means  of  notifying  the  switchboard 
man  that  everything  was  working  properly,  perhaps  it 
performed  both  duties.  The  later  end  play  devices  are 
entirely  mechanical,  a  spring  replacing  the  magnet  used 
in  the  first  designs. 

Ques'tion  No.  7. — How  does  the  viscosity  of  oil  at¥ect 
the  operation  of  oil-cooled  transformers,  oil  switches  and 
bearings? 

Answer. — It  aff'eets  the  operatiou  of  oil  switches  and 
transformers  quite  materially,  though  it  has  not  so  much 
affect  on  bearings.  Oils  of  low  original  viscosity,  that 
is,  those  which  flow  freely,  are  preferable  for  oil  switches 
in  one  respect,  name'ly,  that  they  follow  after  the  switch 
blades  more  quickly  than  thicker  oils,  and  thus  extin- 
guish the  arc  more  rapidly,  and  perhaps  more  certainly. 
In  transformers,  other  things  being  equal,  they  are  also 
better  than  thicker  oils  because,  on  account  of  their  com- 
parative thinness,  they  flow  more  easily  and  therefore 
there  are  more  connection  currents  set  up  in  them,  thus 
resulting  in  a  somewhat  lower  transformer  temperature. 
On  the  othi'r  hand,  the  thinner  oils  generally  have  a 
lower  flashing  point  than  those  of  greater  viscositv. 
which  means  that  they  are  somewhat  less  able  to  extin- 
fire.  The  point  is  not  of  so  nuich  importance  in  small 
transformers  built  for  moderate  potentials,  but  becomes 
of  great  consequence  whpu  dealing  with  the  higher  volt- 
gui.sh  an  arc,  besides  being  rather  more  liable  to  catch 
ages.  The  viscosity  of  oil  is  generallv  increased  by  over- 
heating; consequently,  any  oil  which  at  first  was  quite 
suitable  for  use  in  a  switch  or  a  1  ransforiner'  may  be  ren- 
dered unsatisfactory  by  improper  use. 

In  bearings  a  comparatively  thick  and  viscous  oil  may 
be  used,  the  heating  of  the  jourruil  as  a  rule  rinlncing 
the  viscosity  until  the  oil  flows  Freely  enough  to  be  en- 
tirely satisfactory. 


The,  Hydro-EIoctric,  Power  Commission  are  stated  to  liavc  coiiip 
to  a  final  agreement  with  the  Government  and  will  bo  ready  to 
call  far  tenders  for  the  transmission  of  Niagara  power  just  a.s 
soon  as  the  various  municipalities  have  signified  the  amount  of 
electricity  thoy  will  require.  Government  lines  will  proTiably  be 
consfcructed  tlirough  much  of  the  territory. 


Plant  Forcing"  by  Electricity. 

An  electric  hot  bed,  used  by  a  correspondent  from 
Turbine,  Ont.,  is  shown  in  the  accompanying  illustra- 
tions. Although  of  simple  construction  the  idea  involv- 
ed is  so  promising  of  results  as  to  make  it  interesting. 
About  260  feet  of  iron  wire  (12  B.  &  S.)  are  used,  wound 
in  seven  coils,  2  inches  in  diameter,  and  connected  in 
series.  The  coils  are  set  up  on  knobs,  on  a  piece  of  asbes- 
tos board.    They  are  placed  under  a  rough  board  frame. 


Electric  Hot  Bisd  for  Plant  Forcing. 


the  floor  of  which  is  covered  with  about  5  inches  of 
earth.  The  frame  is  covered  with  3  foot  by  8  foot  hot 
bed  sashes. 

The  current  is  taken  from  a  110  volt  direct  current 
circuit,  hnt  owing  to  line  losses  the  current  actually 


Plants  Raised  by  Electric  Hot  Bed. 


received  at  the  heater  was:  last  year.  1.")  ainj).  at  80  volts; 
the  previous  year,  about  IS  anq).  at  100  volts.  Both 
gave  good  results. 

At  this  season,  forcing  houses  and  hot  beds  are  exten- 
sively used  and  the  application  of  electricity  to  them 
might  prove  an  imi)orlant  step  in  advance.  Tlie  heater 
shown  is  only  a  home-made  affair,  but  has  given  excel- 
lent results  for  vegetable  and  flower  plants.   It  has  been 
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used  early  in  April  in  the  oomparativoly  oold  climate  of 
New  Ontario,  and  the  enrroiit  mentioned  lias  proved 
quite  swffioient. 


A  New  Type  of  Induction  Motor. 

Electricity  is  now  so  iiniversally  recognized  as  an 
economical  and  flexible  method  of  power  distribution, 
that  the  proper  selection  of  apparatus  becomes  an  all- 
important  matter.  The  flexibility  and  economy  of  the 
alternating  current  method  of  power  distribution  has 
led  to  its  almost  universal  adoption  in  central  station 
service,  and  because  of  the  economy  of  the  use  of  this 
central  ser\nce  many  industrial  plants  are  now  purehas- 
ins:  power.  The  same  features  that  led  to  the  selection 
of  alternating  current  generation  and  distribution  for 
central  stations  have,  in  a  somewhat  lesser  degree,  led 
to  its  distribution  for  large  industrial  works.  On  account 
of  this  it  was  necessary  to  provide  alternating  current 
motors  of  varying  characteristics.   The  earlier  polyphase 


Westinghouse  Coy's.  "H.F."  Motor. 


motor  was  of  the  brushless  or  squirrel  cage  type  and 
compared  more  nearly  with  the  shunt  wound  d.  c.  motor. 

To  meet  the  varying  conditions  imposed  by  high  start- 
ing torque  with  a  low  initial  starting  current,  a  modi- 
fied form  of  motor  has  been  produced  by  the  Westing- 
house  Electric  &  ^Eanufacturing  Company,  known  as  the 
type  "HF. "  The  general  appearance  of  this  motor  is 
shown  in  the  illustration,  from  which  it  will  be  noted 
that  it  is  especially  rugged  and  substantial.  The  frames 
are  amply  ventilated,  but  so  constructed  as  to  protect 
the  laminations  from  injury.  Throughout,  the  motors 
have  been  designed  for  hard  service.  The  insulation  on 
the  coils  has  been  very  thoroughly  made  and  will  stand 
much  greater  stres.ses  than  it  receives  in  normal  service. 
It  is  furthermore  so  built  that  vibration,  and  consequent 
wear  of  the  in.sulation,  is  prevented. 

By  means  of  the  bru.shes  connection  is  made  with  an 
external  resistance.  The  bruishes  bear  on  continuous 
rings  of  metal,  so  that  there  is  no  occasion  whatever  for 
sparking.  The  brushes  are  liberally  proportioned,  so  that 


they  have  long  life  and  require  the  minimum  of  atten- 
tion. The  motor  is  unlike  the  usual  short  circuited  type 
of  armature  on  induction  motors,  and  has  a  regular  wind- 
ing in  which  the  resistance  is  inserted  while  starting,  and 
thus  the  starting  current  is  limited.  Approximately  full 
load  current  is  required  to  produce  full  load  starting 
torque.  Special  covers  are  provided  for  enclosing  the 
brushes  where  this  may  be  desired.  Type  "HF"  mo- 
tors are  hnWt  in  the  usual  sizes  from  5  to  500  horse- 
power, with  larger  sizes  on  special  order.  The  standard 
frequencies  are  25,  40  and  60  cycles,  but  motors  for  other 
frequencies  are  supplied  when  required. 

In  connection  with  these  motors,  special  starting  de- 
vices are  supplied  by  which  the  current  at  starting'  is 
varied  by  hand.  These  starters  cut  resi.stance  out  of  the 
circuit  of  the  rotating  armature  until  the  handle  reaches 
the  full-on  position,  when  the  resistance  is  all  short  cir- 
cuited and  the  motor  runs  with  practically  the  constant 
speed  characteristics  of  the  squirrel  cage  armatures.  A 
special  short  circuiting  switch  is  provided  on  motors  of 
100  horse-power  or  larger  if  desired.  This  relieves  the 
brushes  and  the  leads  and  contacts  on  the  starter,  as  the 
windings  are  short  circuited  inside  the  motor. 


Canadian  £lectric*s  Dividend  Cut. 

At  the  last  meeting  of  the  directors  of  the  Canadian 
General  Electric  Company  the  dividend  was  cut  from 
the  10  per  cent,  basis,  which  the  company  has  been  pay- 
ing for  the  last  ten  years,  to  a  7  per  cent,  annual  basis. 
The  stock  of  the  company,  which  has  dropped  to  90  from 
par  since  the  first  of  the  year,  sold  as  high  as  $235  in 
1901,  and  as  high  as  $178  in  1905.  It  was  said  by  one 
in  authority  that  the  dividend  reduction  was  merely  a 
precautionary  measure  taken  in  view  of  the  uncertainty 
of  industrial  conditions.  The  quarterly  dividend  of  1  3-4 
per  cent,  on  the  three  months  ending  March  31,  on  the 
common  stock,  represents  a  3-4  per  cent,  reduction  on 
the  2  1-2  per  cent,  quarterly  dividend  declared  hereto- 
fore. The  directors  also  declared  a  semi-annual  divid- 
end of  3  1-2  per  cent,  on  the  preferred  stock. 


Insect  Electrocution. 

An  electrocutor  for  insects  is  the  latest  invention 
credited  to  electricity.  Mr.  A.  L.  M.  Chaulin,  of  Paris, 
France,  is  the  inventor.  The  contrivance  is  the  acme  of 
simplicity,  consisting  of  two  metallic  rings  joined  by  a 
large  number  of  chains  so  as  to  form  a  hollow  collapsible 
cylinder.  The  chains  are  spaced  a  small  distance  from 
each  other  so  as  not  to  touch.  An  inquisitive  insect 
crawling  or  flying  'between  two  neighboring  chains  is 
promptly  electrocuted.  Fuses  prevent  damage  by  short 
circuits  when  two  chains  accidentally  touch.  The  dead 
insects  are  saved  the  torture  of  a  slow  death,  as  on  sticky 
paper,  and  they  do  not  carry  any  insect  poison  about  the 
house. 


Heating'  System  in  the  New  Factory  of  Jenkin's  Bros.» 

Limited,  Montreal* 


The  new  factory  of  Jenkins  Bros.,  Limited,  at  Mont-  stretched  between  the  two  buildings,  a  distance  of  20 
real,  consists  of  a  main  building  and  office  about  203  feet  feet.  Inside  of  the  foundry  building  the  main  is  hung 
by  54  feet,  a  storage  room  36  feet  by  63  feet  6  inches,  a  from  the  floor  and  the  floor  girders.  It  is  run  through 
brass  foundry  107  feet  5  inches  by  63  feet  6  inches,  a  the  foundry  and  casting  storage  buildings  and  the  base- 
small  pattern  vault,  and  an  engine  and  boiler  house  54  ment  of  the  main  building  as  shown  in  Fig.  1.   The  size 


Fig.  I — Basement  of  Main  Building. 


Fig.  2. — Longitudinal  Section  of  Main  Building,  Looking  North. 
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Fig.  3.  —  Longitudinal  Section  of  Main  Building,  Looking  South. 

feet  10  inches  by  38  feet  8  inches.  of  the  main  and  its  branches  is  shown  on  the  plans. 

In  heating  these  buildings  a  vacuum  system  is  employ-  The  manner  of  running  the  steam  and  return  risers  is 
ed.  The  heating  main  is  run  overhead,  straight  from  the  shown  in  the  sectional  drawings,  Figs.  2  and  3.  They 
power  house  wall  and  across  to  the  foundry  building.  fastened  to  the  wall.  The  steam  risers  are  drained 
Over  the  passage  it  is  suspended  from  wire  cables  '^^^^  return  system  by  means  of  drip  loops,  as  shown 
 .  in  Figs.  2  and  3. 

•By  courtesy  of  the  "Engineering  Review.',  The  retums  are  Tuu  as  showu  ju  the  drawings  and  are 
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Fig.  4. — Detail  ok  Skction  T  in  Pump  Pit. 

equipped  with  differential  valves  at  the  points  indicated 
on  the  drawings,  a  globe  valve  and  dirt  strainer  being 
placed  in  front  of  each  differential  valve. 

The  returns  from  the  coils  in  the  basement  of  the  main 


building  are  kept  separate  from  the  rest  of  the  system, 
and  all  run  on  the  walls  under  the  coils,  as  shown  in 
Figs.  1,  2  and  3.  They  enter  the  main  return  pipe  from 
above  and  through  a  check  valve.  Where  the  returns 
are  carried  below  their  proper  grade,  as  in  passing  under 
a  door,  a  pipe  one  size  smaller  than  the  return  at  that 
point  is  also  carried  over  the  door,  as  shown  in  Figs.  2 
and  3. 

The  returns  from  the  main  building,  except  the  base- 
ment, are  run  near  and  about  one  foot  below  the  steam 
mains. 

The  returns  from  the  casting  storage  building  and 
from  the  foundry  building  are  run  on  the  wall  above  the 
top  of  the  foundations. 

The  main  return  pipe  is  run  from  the  basement  of  the 
main  building  to  the  power  house,  underground.  It  is 
inclosed  in  a  box  6  inches  square  inside,  made  of  2  inch 
plank.  This  box  is  laid  just  below  the  bottom  of  the 
concrete  floor  in  the  casting  storage  building  and  con- 
tinued at  the  same  depth  across  the  foundry  building. 
Outside  of  the  buildings  the  top  of  the  box  is  2  feet  be- 
low the  surface  of  the  around.   The  return  terminates  in 


Fig.  5. — Vacuum  Pump  Connf.ctions  and  Details. 
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a  suction  T  located  in  a  pit  adjoining  the  power  house. 
The  manner  of  making  this  T  is  shown  in  Fig.  4. 

The  pipes,  including  mains,  returns  and  heating  coils, 
have  a  uniform  slope  in  the  direction  of  flow  of  quarter 
inch  in  10  feet. 

The  vacuum  pump  is  located  in  the  engine  room,  and 
is  piped  to  the  suction  T  on  the  main  return  pipe,  deliv- 
ering the  drips  into  the  delivery  tank,  and  through  it 
into  the  feed  water  heater. 

A  plan  and  section  of  the  vacuum  pump  and  feed 
water  heater  is  shown  in  Fig.  5. 

A  6  inch  by  6  inch  by  6  inch  T  and  6  inch  gate  valve  are 
placed  in  the  steam  main  just  inside  the  power  house 
wall,  to  provide  for  the  use  of  live  steam,  which  is  sup- 
plied through  a  reducing  valve. 

T's  2  1-2  inches  by  2  1-2  inches  by  2  1-2  inches,  and  3 


inches  by  3  inches  by  3  inches,  and  waste  valves  2  1-2 
inches  and  3  inches,  respectively,  are  placed  in  the  brancli 
steam  mains  in  the  basement  of  the  building,  wliich  sup- 
ply the  office  and  draughting  room  radiators  to  provide 
for  heating  these  radiators  with  live  steam  when  the  fac- 
tory is  not  running.  These  tees  and  valves  arc  indicated 
in  Fig.  1. 

The  heating  coils  are  constructed  of  1  1-4  inch  wrought 
iron  pipe.  Manifolds,  or  branch  tees,  are  used  except 
where  return  bend  coils  are  indicated.  The  wall  coils 
are  mounted  on  hook  plates.  The  top  of  the  coils  are  1 
inch  helow  the  line  of  the  window  sills,  except  in  the 
basement  of  the  main  building,  where  the  bottom  of  tlie 
coils  are  18  inches  from  the  floor.  '  Overhead  coils  are 


hung  in  a  horizontal  plane,  or  pipe  hanger  rolls,  so  as 
not  to  interfere  with  workmen  on  the  floor. 

Radiators  Installed. 


Height. 

Sections. 

Valve. 

38  inches 

8 

1  inch 

38  inches 

12 

1  inch 

32  inches 

15 

1  1-4  inch 

32  inches 

15 

1  1-4  inch 

32  inches 

15 

1  1-4  inch 

38  inches 

14 

1  1-4  inch 

38  inches 

14 

1  1-4  inch 

38  inches 

4 

3-4  inch 

38  inches 

19 

1  1-2  inch 

38  inches 

19 

1  1-2  inch 

A  dirt  pocket,  made  as  shown  in  Fig.  6,-  is  placed  on 
the  drip  connection  of  each  coil,  but  not  on  the  radia- 
tors, with  the  size  of  radiator  valve  used  on  each.  The 


F.G.  7- 

drii)  valves  are  all  standard  3-4  ineii  bodies. 

The  radiators  are  set  3  inches  from  the  wall. 

The  radiators  were  manufactured  by  the  Dominion 
Radiator  Oompany.  The  vacuum  system  installed  is 
known  as  the  Positive  Differential  System  of  Steam  Cir- 
culation. 

The  drawings  and  specifications  were  prepared  by  Bar- 
ton &  Carpenter,  consulting  engineers,  90  West  street, 
New  York.  James  Ballantyne,  Montreal,  did  the  steam- 
fitting. 


A  new  wLreless  station  will  be  erected  at  Victoria,  B.C.,  by  the 
Uuited  Wireless  Telegraph  Coinpauy.  iC.  B.  Cooper,  of  Seattle, 
is  general  superintendent  of  construction  for  the  Pacific  coast. 


a6  C  A  N  A  D  I  A  N    E  Ti  E  ( 

Canadian  Company  Frospcring"  in  Mexico. 

The  annual  report  of  the  Mexican  Light  &  Power 
Company,  which  has  just  boon  published,  shows  the  com- 
pany to  bo  in  a  prosperous  condition  and  also  that  it  is 
one  of  'the  greatest  foreii:u  inaiistrios  operating  in 
^^ex^co.  The  company  is  a  Canadian  one,  Sir  George 
Drummond  he'mg  president  and  the  head  offices  being 
at  Montreal.  Other  well-known  Canadians  connected 
with  it  are  Messrs.  J.  H.  Plummer,  A.  S.  Clouston  and 
F.  L.  AVanklyu,  of  Montreal,  and  INIr.  E.  R.  Wood,  of 
Toronto. 

The  value  of  the  company's  investments  in  Mexico  is 
placed  at  more  than  $40,000,000.  The  work  of  adding 
to  the  great  plant  is  still  in  progress  and  preliminary 
steps  have  been  taken  to  extend  the  business  of  the  com- 
pany to  other  portions  of  the  republic. 

The  report  shows  that  during  the  last  year  there  was 
expended  on  capital  account  a  total  of  $2,475,331  gold, 
of  which  more  than  $1,000,000  was  laid  out  in  the  work 
of  completing  the  hydro-electric  plant  at  Necaxa,  near 
the  city  of  :Mexico.  Approximately  $1,000,000  was  ex- 
pended on  distributing  lines  and  equipment  in  the  city 
of  Mexico  and  the  Federal  district.  The  sum  of  $350,- 
000  was  spent  during  the  year  on  the  installation  of  the 
second  hydro-electric  plant,  which  has  cost  $668,000  gold 
up  to  December  31,  1907. 

The  company  has  expended  a  considerable  sum  in  con- 
structing a  provisional  dam  at  Los  Reyes  and  in  driving 
a  tunnel  to  connect  the  Laguna  reservoir  with  that  of 
Los  Reyes.  The  Laguna  dam  has  been  raised  to  a  height 
that  will  provide  a  storage  capacity  of  30,000,000  cubic 
meters  of  water. 

Satisfactory  progress  is  being  made  in  the  construc- 
tion of  a  great  dam  at  Necaxa.  The  material  to  be  used 
in  'the  construction  of  this  dam  will  amount  to  1,634,000 
cubic  meters.  The  lower  part  of  this  dam  is  now  raised 
to  a  height  of  about  60  feet  above  the  river  bed.  This 
storage  reservoir  will  be  used  to  supply  the  large  hydro- 
electric plant  that  was  first  erected.  The  reservoirs 
which  the  company  now  has  under  construction  will  have 
the  following  ultimate  capacities:  Necaxa,  44,852,600; 
Laguna,  44,013,000;  Los  Reyes,  26,179,200  cubic  meters. 

In  addition  to  the  large  amount  of  electric  power 
which  ihe  company  is  now  supplying  in  the  city  of 
Mexico  and  the  other  towns  of  the  Federal  district,  in 
the  city  of  Puebla  and  to  many  mining  concerns  in  El 
Oro,  the  demand  for  more  power  is  much  greater  than 
it  can  now  supply.  It  has  tentative  contraots  for  sup- 
plying additional  installations  representing  3,000  horse- 
power capacity  in  motors.  This  is  exclusive  of  the  con- 
tract which  the  company  has  already  made  with  the  fed- 
eral government  by  which  3,000  horse-power  is  to  be 
furnished  for  the  purpose  of  operating  the  pumps  of  the 
big  waterworks  and  drainage  systems  of  the  city  of 
Mexico.  The  supplying  of  this  power  will  probably  be- 
gin the  latter  part  of  this  year. 

The  company  has  many  transmission  lines  reaching 
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out  ill  all  directions  from  its  Necaxa  plant.  The  longest 
of  lliese  is  175  miles.  The  demand  for  electric  power 
with  which  to  operate  the  machinery  of  mines  and  indus- 
trial plants  as  well  as  the  street  railway  lines  is  great, 
and  it  is  planned  by  the  company  to  supply  this  demand 
to  all  within  a  radius  of  200  miles  and  more  from  its 
Necaxa  plants. 


The  Illuminating  Eni^ineer's  Field. 

The  relation  of  illuminating  engineering  to  architec- 
ture from  the  engineer's  standpoint  was  recently  dis- 
cussed at  the  New  York  section  of  the  Illumination  En- 
gineering 'Society.   Mr.  E.  L.  Elliott  said  in  a  paper  on 
the  subject  that  there  is  a  considerable  degree  of  feeling 
among  modern  architects  that  the  engineer  and  his  work 
constitute  a  sort  of  necessary  defilement  of  the  rarefied 
spiritual  atmosphere  in  which  they  should  by  right  dwell. 
The  modern  architect  seems  to  have  only  one  anchor- 
age in  which  he  has  implicit  faith  and  that  is  veneration 
for  antiquity.    The  much  admired  ancient  structures 
were  wonderful  embodiments  of  the  highest  degree  of 
artistic  taste  and  originality,  but  they  remain  as  monu- 
ments of  the  most  debased  form  of  human  labor  con- 
ceivable, namely,  hopeless  and  abject  slavery.  Strictly 
speaking,  there  are  no  remnants  of  any  ancient  struc- 
ture which  show  the  application  of  true  engineering  prin- 
ples.    Building  to-day  has  become  almost  entirely  an 
engineering  problem;  and  with  the  vast  increase  in  the 
complexity  of  life  which  characterizes  modern  civiliza- 
tion, has  arisen  the  necessity  of  sub-dividing  the  general 
problem  of  construction    into    a    number  of  distinct 
branches.    Among  these  are  the  purely  mechanical  con- 
struction, which  has  given  rise  to  structural  engineering ; 
the  methods  of  heating  and  ventilating,  with  its  special 
engineering;  electrical  equipment,  with  its  electrical  en- 
gineering ;  provisions  for  sanitation,  with  its  sanitary 
engineering;  and  last,  the  necessities  for  artificial  illum- 
ination, demanding  illuminating  engineering.    All  but 
the  last  mentioned  of  these  special  branches  of  engineer- 
ing have  gradually  been  necessitated  in  the  evolution  of 
building,  and  have  been  accepted  by  both  architect  and 
client.    It  is  only  the  last  that  is  still  to  some  extent  in 
the  undeveloped  state.    The  advent  of  the  illuminating 
engineer  as  a  specialist  should  be  hailed  with  greater  de- 
light and  relief  by  the  architect  than  by  any  other  mem- 
ber of  the  community.    Having  satisfied  himself  of  the 
competency  of  the  illuminating  engineer,  just  as  he 
would  satisfy  hiinself  of  the  competency  of  the  electrical, 
or  construction  engineer,  the  architect  can  turn  over  the 
plans  of  the  building,  with  the  specifications  of  the  use 
or  uses  to  which  it  is  to  be  put,  and  probably  also  a  state- 
ment of  the  illuminant  to  be  used,  and  leave  the  entire 
technical  problem  to  the  illuminating  engineer.    A  care- 
ful analysis  of  the  respective  provinces  of  the  illuminat- 
ing engineer  and  the  architect  discloses  no  more  ground 
for  mutual  disagreement  and  distrust  than  between  the 
architect  and  any  other  engineering  specialist. 
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New  York  Central  Electrification  Results. 

The  results  of  the  change  of  motive  power  in  the  ini- 
tial electric  zone  on  the  New  York  Central  Railway  are 
summed  up  by  W.  J.  Wilgus  in  tlie  "Western  Electri- 
cian" as  follows: 

(1)  Abolition  of  nuisances  incident  to  the  steam  loco- 
motive. 

(2)  Increased  capacity  of  the  Grand  Central  Term- 
inal. 

(.3)  The  promise,  with  the  completion  of  the  changes, 
of  a  saving  in  cost  of  operation  of  from  12  to  27  per 
cent.,  after  providing  for  increased  capital  charges  for 
electrification. 

(4)  The  outlook  of  a  large  future  growth  of  remun- 
erative traffic  and  other  sources  of  revenue  attendant  on 
the  use  of  electricity,  much  more  than  siifficient  to  pro- 
vide for  the  increased  capital  charges  for  the  other  im- 
provements. 

Several  years  will  be  consumed  in  the  gradual  round- 
ing out  of  the  work  as  a  whole;  but  it  is  gratifying  to 
have  this  early  indication  of  the  success  of  the  under- 
taking from  both  the  engineering  and  financial  stand- 
points. 

Other  Operating  Conclusions. — Apart  from  these  re- 
sults, it  is  interesting  to  note  the  conclusions,  suited  to 
this  particular  problem,  that  may  be  drawn  from  a  study 
of  the  varioiis  observations. 

Equipment  designed  for  the  electric  system  over  which 
it  is  to  operate  offers  economies  so  siTperior  as  to  over- 
shadow any  other  advantages  that  may  be  claimed  for 
a  kind  of  equipment  that  can  be  operated  over  several 
systems. 

In  switching  service  the  economy  of  electric  traction 
lies  in  savings  for  .supplies,  and  in  lower  unit  fixed 
charges  and  repairs  due  to  less  lost  time  for  repairs  and 
care. 

In  slow  speed  hauling,  the  advantage  lies  in  the  lower 
unit  fixed  charges  and  repairs  of  the  electric  locomotive, 
due  to  its  ability  to  do  more  work  while  busy,  and  +0  less 
lost  time  for  repairs  and  care. 

High  speed  road  service  shows  advantages  for  electric 
traction  in  all  three  items — supplies,  wages  and  fixed 
charges  and  repairs.  The  small  18  per  cent,  increase  in 
curr'ent  consumption  for  the  greater  speed  of  road  ser- 
vice, as  compared  with  hauling  service,  is  in  marked  con- 
trast io  the  165  per  cent,  increase  in  coal  consumption 
for  steam  traction. 

Opportunities  for  large  economies  lie  in  the  thorough 
training  of  motormen  in  the  manipulation  of  their  con- 
trollers, a  very  simple  problem  as  compared  with  the  dif- 
ficult ics  of  teaching  Ixitli  I  lie  engineineri  and  fireinen  on 
steam  locotiiot  i  ves  to  perform  their  duties  so  as  to  result 
in  fuel  ecoiKuny. 

Maintenance  of  Trael<  and  Structures. — It  is  yet  too 
early  to  express  in  dollars  the  comparative  effect  of 
steam  and  electric  traction  on  the  cost  of  maintaining 
and  reiu'wing  tracks  and  struct ui'es.  Repeated  systema- 
tic in(|uii'ies  of  all  foremen  in  charge  of  electric  zone 
track  maintenance,  and  of  the  motormen  operating  elec- 


trical equipment  have  brought  out  the  practically  unani- 
mous opinion  that  the  effect  of  electric  locomotives,  apart 
from  slightly  greater  wear  on  switches,  does  not  differ 
from  steam  motive  power  on  either  line  or  surface  of 
tracks,  but  that  the  former  has  better  riding  qualities. 
The  superiority  of  electric  traction  is  manifest,  of  course, 
in  the  cessation  of  costly  corrosive  action  of  locomotive 
gas  or  metallic  structures,  and  the  freedom  from  cinders 
which,  with  the  steam  locomotive,  cause  heavy  mainten- 
ance costs  for  cleaning,  rock  ballast  and  pointing  brick 
tunnel  arches. 


Crocker-Wheeler  Company's  Canadian  Officers. 

The  officers  of  the  new  Canadian  Croeker-Wheler  Com- 
pany, Limited,  are  well  known  to  the  electrical  and 
manufacturing  trade  in  Canada.  Mr.  F.  E.  Lovell,  pre- 
sident of  the  company,  is  a  member  of  the  old  established 
lumber  firm  of  H.  Lovell  &  vSons,  of  Coaticooke.  P.Q.. 
who  have  extensive  interests  in  mills  and  timber  limits 
throughout  the  Province  of  Quebec. 

Messrs.  Russell  A.  Stinson  and  F.  John  Bell,  vice- 
president  and  secretary-treasurer  respectively,  have  been 
identified  with  the  manufacturing,  construction  and 
sales  ends  of  the  electrical  trade  in  Canada  for  the  past 
fifteen  years.  They  are  particularly  well  known  in 
Montreal,  where  they  are  welcoming  their  many  old 
friends.  The  head  office  of  the  company  at  Moiitreal 
has  been  recently  opened  in  the  Street  Railway  Cham- 
bers, Place  d'Armes  Hill. 


Power  Development  on  Dog*  Lake. 

Hon.  Mr.  Beck  has  introduced  a  bill  in  the  Ontario 
Legislature  to  provide  for  the  development  of  water 
power  at  Dog  Lake.  It  provides  for  the  construction  by 
the  Hydro-Electric  Power  Commission  of  a  dam  or  dam's 
HI  Dog  Lake  or  in  the  Kaministiquia  river  for  the  pur- 
pose of  storing  and  controlling  the  flow  of  wafer.  Tlie 
Commission  will  develop  electrical  energy,  and  may  sell 
or  lease  such  water  power  to  such  persons,  firms  or  cor- 
porations as  the  Government  may  see  fit.  The  Commis- 
sion is  given  power  to  regulate  the  use  of  fh(^  waters  of 
the  river  by  the  owners  or  lessees  of  any  water  powers 
below  the  Log  Lake  dam.  The  cost  of  the  work  is  not  to 
exceed  .$20,000,  and  is  to  be  paid  out  of  the  consolidated 
revenue  fund  of  Ontario.  It  is  understood  that  the  bill 
is  introduced  in  connection  with  P(u-t  Arthur's  power 
scheme. 


The  Western  sandbar  on  Toronto  Island  is  in  danger 
of  being  washed  away  if  the  wafers  of  flie  lake  continue 
to  rise.  A  large  section  of  sidewalk  has  been  washed 
away,  along  with  many  of  the  groynes  constructed  by 
the  residents.  The  highest  point  on  the  bar  is  now  only 
a  foot  above  the  level  of  the  lake,  and  the  water  is  33 
inches  above  zero,  with  a  prospect  of  it  reaching  40.  Th(> 
City  Engineer  is  uiuible  to  protect  the  cottaires,  and  in 
t  he  neigbborhood  of  ;")()  houses  are  in  danger  of  beini' 
washed  away. 
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"Slow-Burning-  Weatherproof"  Indoors. 

The  foUowiiii;  lottir  rcirardiui):  woatlierin-oof  \vii-e  has 
been  received  from  ^Ir.  11.  F.  Strickland,  Chief  Electri- 
cal Inspector  of  the  Canadian  l-'iro  Underwriters'  Asso- 
ciation at  Toronto:  "I  notice  in  your  ^Mareh  nnnvber  of 
The  Eijcctricaij  News,  amoni:  the  questions  and  an- 
swers, that  some  one  states  he  lias  received  a  circular 
from  the  Canadian  Fire  TTndorwriters  (not  the  Toronto 
section^  statinsr  that  slow-burning  weatherproof  wire  is 
not  allowed  inside  buildings.  That  there  is  a  mistake 
about  this  I  am  quite  convinced.  In  the  first  place, 
there  is  no  other  department  in  this  part  of  the  country 
which  sends  out  any  electrical  bulletins  or  circulars,  and 
if  any  circulars  were  sent  other  than  from  either  this 
office  or  Montreal,  they  were  not  official  Underwriters' 
electrical  bulletins,  as  all  these  matters  in  both  Ontario 
and  Quebec  are  issued  by  either  the  Montreal  or  eastern 
division,  or  the  Toronto  or  western  branch  of  the  Asso- 
ciation. I  note,  however,  the  reply  to  his  answer  was 
very  fair  and  quite  correct,  and  in  order  to  satisfy  your 
readers  and  correspondents  that  any  circulars  which  we 
have  sent  out,  ruling  on  this  question,  are  in  accordance 
with  the  code,  I  quote  you  from  our  No.  8  Bulletin,  as 
follows:  'Also  the  use  of  ordinary  w^eatherproof  wire 
was  prohibited  on  and  after  January  1st  last  and  for 
all  inside  open  work  slow-hurning  weatherproof  wire  is 
to  be  used  except  in  damp  and  concealed  places,  in  which 
locations  approved  rubber  covered  wire  should  be  used 
as  heretofore.' 

"This  certainaly  would  not  bear  out  your  correspond- 
ent's contention.  I  might  also  add  in  conclusion  that  any 
question  asked  in  interpretation  of  the  Underwriters' 
rules  will  be  cheerfully  furnished  upon  application." 


Exit  the  Flexible  Cord. 

The  Fire  Underwriters'  Association  are  forwarding 
bulletins  to  the  electrical  contractors  and  supply  houses 
in  Toronto  notifying  them  that  on  and  after  May  1st 
next  the  use  of  ordinary  flexible  cord  in  all  manufactur- 
ing establishments,  warehouses  or  retail  stores  will  not 
be  accepted,  and  that  in  such  places  approved  reinforced 
cord  is  to  be  used.  In  all  such  installations,  where  brass 
sockets  are  to  be  used,  they  must  be  the  2-8  inch  socket, 
and  the  cord  must  be  of  such  cross  section  that  it  will 
enter  the  socket  bushing  without  cutting  away  any  of 
the  in.sulation  on  the  cord.  This  will  confine  the  use  of 
ordinary  flexible  cord  to  other  risks,  such  as  private  resi- 
dences, churches,  or  locations  where  they  will  not  be  sub- 
jected to  mechanical  injury.  Even  in  such  places  where 
the  cords  are  long  and  subjected  to  injury,  the  new  rule 
will  not  in  any  way  strike  out  the  requirements  of  the 
code.  This  rule  has  been  adopted  in  many  places  in  the 
United  States,  and  in  .some  cases  the  use  of  flexible  cord 
is  abolished  altogether.  Flexible  cord  has  been  recog- 
nized for  a  long  time  as  a  fire  hazard,  and  the  fact  that 
the  adoption  of  the  rule  has  been  approved  by  practic- 
ally every  supply  house  and  electrical  contractor  in  To- 


ronto shows  that  the  new  move  is  wise.  Before  the 
adoption  of  this  rule  the  opinions  of  the  contractors 
were  obtained.  Contractors  are  now  given  ample  time  to 
prepare  for  the  chang^e. 

Another  good  move  is  the  enclosing  of  all  direct  cur- 
rent motors  in  approved  galvanized  iron  enclosures.  This 
also  extends  to  the  main  line  switches,  fuses  and  starting 
boxes.  Several  fires  have  been  traced  directly  of  late  to 
the  absence  of  this  precaution  in  the  city,  and  it  seems 
to  be  almost  necessary  to  make  fuses  and  other  apparatus 
in  connection  with  motor  installation  "fool-proof."  It 
is  a  common  thing  to  find  one  of  the  motor  fuse  holders 
filled  with  copper  wire  close  to  inflammable  material. 
The  enclosing  of  these  fuses  and  other  apparatus  in  gal- 
vanized iron  boxes  hinged  from  the  top,  which  will  con- 
sequently close  from  gravity,  will  reduce  the  danger 
from  this  practice  to  a  minimum.  This  idea  is  also  be- 
ing adopted  in  many  of  the  American  cities.  In  some 
cases  it  is  considered  a  necessity,  and  ratings  on  build- 
ings are  made  accordingly.  The  question  as  to  whether 
it  will  effect  existing  rates  in  Toronto  is  not  yet  decided, 
although  the  matter  is  under  consideration. 


Electric  Window  Blinds. 

An  excellent  piece  of  mechanical  ingenuity  has  been 
displayed  by  the  Martel-Stewart  Company,  Limited,  of 
Montreal,  assisted  by  Mr.  Benjamin  Hughes,  electrical 
engineer,  in  the  installing  of  electric  window  shades  in 
the  new  Physics  Building  of  Toronto  University.  The 
window  shades,  ten  in  all,  are  put  in  use  by  the  simple 
closing  of  a  switch.  To  get  this  result  200  parts  are  re- 
quired to  each  shade,  with  separate  motor,  reducing 
gears,  and  brakes.  The  whole  made  a  most  import  eon- 
traot  and  one  which  could  only  be  carried  out  by  a  firm 
who  were  the  best  in  their  line.  The  advantage  of  elec- 
trically operated  blinds  are  many.  They  do  away  with 
the  necessity  of  cords  and  pulleys,  which  are  forever  get- 
ting out  of  order.  They  are  great  times  savers  in  dark- 
ening or  brightening  rooms  quickly.  Once  installed  there 
is  practically  no  cost  to  operate  and  little  or  no  wear. 


Intercommunication  Telephones. 

Mr.  Walter  Barr,  jr.,  electrical  expert  and  contractor, 
Toronto,  is  now  making  a  specialty  of  intercommunica- 
tion telephones,  having  recently  installed  a  number  of 
systems.  Mr.  Barr  has  been  in  business  for  ten  years. 
He  has  recently  removed  from  848  1-2  to  758  Yonge 
street,  where  he  has  equipped  an  up-to-date  show  room 
and  office.  Mr.  Barr  gives  his  personal  attention  to  all 
contracts.  He  does  not  confine  his  work  to  telephone 
equipments,  however,  as  he  points  with  pride  to  the  elec- 
trical equipment  of  the  G-oderieh  elevator,  which  was  in- 
stalled and  supervised  by  him  aud  which  he  regards  as 
one  of  the  most  interesting  examples  of  conduit  work  in 
Canada. 
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Sparks. 

The  town  council  of  Pincher  Creek,  Alta.,  are  discussing  the  ad- 
visaibility  of  installing  a  municipal  lighting  plant. 

TQie  electric  light  plant  at  Leamington,  Ont.,  is  to  be  extended 
by  the  new  owner,  J.  E.  Gordon,  of  Sudbury,  Ont. 

H.  Windebank,  Mission  City,  B.C.,  has  been  granted  rights  to 
develop  power  at  Silver  Creek  for  an  electric  lighting  system. 

Tli'e  Central  Electric  Company,  Portage  la  Prairie,  Man.,  pro- 
pose to  spend  from  $25,000  to  $40,000  in  a  new  building  and  in 
enlarging  their  plant. 

The  newly  formed  Saskatchewan  Power  Company,  Saskatoon, 
Sask.,  capitalized  at  $1,000,000,  are  applying  for  incorporation 
to  develop  power  on  the  Saskatchewan  river. 

The  Iron  Range  Railroad  &  Development  Company,  Fort  Wil- 
liam, are  seeking  incorporation  for  tlie  purpose  of  building  a  tele- 
phone system.    J.  F.  Swinburne  is  interested. 

A  recommendation  has  been  su^braitted  to  the  city  council  of 
Victoria,  BjC,  by  tae  fire  wardens,  calling  for  the  installation  'of 
two  electric  pumps  of  400,000  gallons  capacity. 

The  West  Shore  Electric  Railway  will  build  from  Grand  Bend 
to  London,  Ont.,  and  other  points.  They  are  now  applying  for 
an  act  to  empower  them  to  undertake  eonstructiooi. 

Work  will  shortily  commence  at  Nelson,  B.C.,  on  the  extension 
of  the  municipal  power  plant  at  Bonnington  Falls.  Cecil  B. 
Smith,  of  the  Hydro-Electric  Commission,  is  the  engineer. 

A  rural  telephone  company  ^has  been  organized  at  Mallorytown, 
Ont.,  where  they  will  install  a  central  oflfice  and  build  to  Mcintosh 
Mills,  Caintown,  Jamestown  and  Lyn.    F.  H.  Mailory  is  secretary. 

Among  recent  concerns  to  secure  incorporation  are  the  Trini- 
dad De  Cuba  Light  &  Power  Company,  Limited,  Belleville,  Ont., 
capitalized  at  $100,000.  The  incorporators  include  E.  G.  Sills,  O. 
A.  Marelhall,  Jiames  Little  and  J.  J.  Flint,  all  of  Belleville,  Ont. 

Managing  Director  Buntzen  of  the  British  Columibia  Eleotric 
Street  Railroad  Company  state  no  time  will  be  lost  in  construc- 
tion on  the  electric  line  between  Vancouver  and  Chilliwaek,  and 
it  is  expected  work  will  be  finished  and  the  line  in  operation  before 
1910. 

It  is  now  definitely  stated  that  the  Imperial  Locomotive  Works, 
Limited,  will  commence  operations  this  spring  at  Lachine,  Que. 
Col.  L.  Edye,  of  the  Trust  &  Loan  Company  of  Canada,  is  author- 
ity fox  the  statement  that  $2,250,000  will  be  expended  on  the 
plant  alone. 

The  (Britisih-Oanadian  Smelters,  Limited,  of  Toronto,  have  de- 
cided to  locate  their  large  plant  at  Cbippawa,  Ont.  The  company 
will  put  up  a  plant  for  smelting  and  refiining  anid  employ  five 
hundred  men.  Negoitiations  are  under  way  for  securing  power 
from  tbe  Hydro-Bleetrie  Commission. 

It  is  reported  that  the  Wialsh  Holyoke  Steam  Boiler  Works,  of 
Holyoke,  Mass.,  have  secured  the  contract  to  furnish  and  install 
a  steel  penstock  with  its  branches  for  the  electric  power  station 
of  the  Newfoundland  Development  iCompany,  at  Grand  Forks, 
Newfoundland,  estimated  cost  $210,000. 

Application  will  be  made  for  a  charter  by  a  company  who  pro- 
pose to  construct  an  electric  (bolt  lino  from  the  city  of  Ottawa, 
to  run  through  Carelton,  Russell,  Dundas,  Brockville  and  Prescott, 
making  a  complete  belt  line  of  some  two  hundred  miles.  Mayor 
Cossitt  of  Brockville  is  stated  to  be  interested. 

Tlie  Prince  Albert,  Sask.,  city  council  have  received  a  report 
from  C.  II.  Mitchell,  C.E.,  Toronto,  upon  the  proposed  develop- 
ment of  power  on  the  Saskatchewan  river,  and  it  is  praxitically 
certain  that  the  project  will  be  carried  through.  The  cost  of  de- 
veloping 10,000  horse-power  would  be  $350,000. 

The  North  Midland  Railway  Company  have  obtained  a  two 
year  extension  from  the  Legislature,  but  the  provisions  call  for 
an  expenditure  of  $150,000  within  the  next  two  years  and  the 


completion  of  the  line  to  iStratford  and  north  into  Huron  within 
three  years.  The  line  from  London  to  Stratford  via  St.  Mary's 
will  cost  $800,000.  The  company  hope  to  place  their  bonds  this 
year. 

It  is  estimated  tnat  it  will  cost  ^$30,000  to  place  the  fire  alaxm 
wires  in  the  conduits  built  by  the  Manitoba  Government  in  the 
city  of  Winnipeg.  This  includes  the  cost  of  the  cables  and  orna- 
mental posts  to  support  the  fire  alarm  boxes  as  well  as  the  expense 
of  connecting  the  boxes  with  the  manholes.  The  question  of  or- 
dering all  overfiead  wires  underground  is  being  considered  by  the 
city  council. 

An  agreement  has  been  reached  between  Port  Arthur  and  Fort 
William  for  the  purchase  of  tlie  municipal  street  railway  system 
operating  in  the  two  towns.  Fort  William  gets  tnat  portion  of 
the  system  running  m  that  city  at  a  price  to  be  agreed  upon  by 
arbitration.  Port  Arthur  is  to  furnisu  the  power  for  the  present 
system  for  five  years,  providing  power  cannot  be  purchased  else- 
where cheaper.  If  one  city  doubles  the  tracks  the  other  must  do 
the  same. 

The  following  figures  have  been  prepared  by  City  Engineer 
Keeley  of  jddmonton,  Alta.,  in  connection  with  the  proposed  elec- 
tric light  plant  for  that  city:  One  700  kilowatt  gas  engine  and 
producer  generating  unit,  $92,350;  one  exciter  unit,  $6,500; 
swittehboard  and  wiring,  piping,  oiling  system,  erecting  machin- 
ery and  cost  of  foundation,  $16,970;  building,  75  by  112  feet,  of 
brick  and  concrete,  $16,970;  incidentals,  $7,210;  total  cost  of 
plant,  $140,000. 

The  legislature  of  Nova  iScotia  gave  power  last  year  to  the 
towns  of  both)  WolfvilJe  and  Kentville  'to  take  over  existing  elec- 
tric pilants  and  operate  municipal  plants.  There  have  hitherto 
been  .some  diflSculties  in  the  way  of  the  town  of  Wolfville  operat- 
ing under  their  legislation.  These  have  now  been  removed  and 
the  town  ihas  secured  J.  J.  Ritchie,  of  Haflifax,  as  their  represen- 
tative and  the  coniipany  'have  taken  P.  S.  Archibald,  C.E.,  of 
Mouoton,  to  arbitrate  the  value. 

The  organization  of  the  Ontario  West  Shore  Electric  Railway 
•Company  is  now  complete.  Plans  of  the  route  to  Kincardine  have 
been  compelted,  and  a  special  meeting  of  the  shareholders  will  be 
held  to  give  the  directors  power  to  enter  into  contracts  for  the 
construction  of  the  Goderidh  portion  of  tbe  railway  and  also  to 
give  the  daredtors  time  to  issue  bonds  or  debentures  of  the  com- 
pany to  the  ex'tent  of  $16,000  per  mile  of  the  track.  It  is  expect- 
ed that  the  work  of  construction  will  commence  before  May  1st. 
H.  J.  A.  McEwan,  of  Godericb,  is  secretary. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


POLES 


Producers  and  Shippers  of- 

CANADIAN 
.  CEDAR  . 

and  manufacturers  of 

RED  FIR  CROSS  ARMS 

WIRE  OR  WRITE  FOR  PRICES 

YARDS  IN  BRITISH  COLUMBIA 


r  A  N  A  D  T  A  N    E     E  C  T  R  I  C  A  L  NEWS 


American  Telephone  and  Telegraph  Annual 
Report. 

Tho  annual  ivport  o[  {he  dii't'ciors  of  llio  American 
Telephone  &  Toletjraph  I'oinpaiiy  iiixcs  tho  ivsulls  ol' 
tho  business  for  tho  year  l!>t)7.  as  folldus:  l^rofits, 
475).21)0.10;  interest.  $7,20;),!)0:i.Ui ;  halaiuv.  !|il6,269,- 
387.94;  diviilouds  paid.  $1 0.943. 644 ;  carried  lo  reserve, 
$3,500,000;  carried  to  surplus.  $1,825,743.94. 

Tho  followinjr  wore  the  correspoiulinp:  figures  for  the 
year  190(5:  Prolits.  !|;17.857.()S7.;?7 ;  interest,  $4,886,- 
750.61;  balance.  $12.970.9:Ui.7() ;  dividends  paid,  $10,- 
195.233.50;  carried  to  reserve.  $1,773,736.(52;  carried  to 
surplus.  $1.(H)1. 996.64. 

The  number  of  subscribers'  stations  at  tlie  end  of  tlie 
year  operated  directly  by  the  associated  corapauies  which 
constitute  the  system  in  tlie  United  States  was  3,035,533, 
an  increase  of  308.244.  in  addition  to  this  number 
there  were  755.316  exchange  and  toll  stations  connected 
to  th.e  system  by  toll  and  long  distance  lines,  but  oper- 
ated by  local,  co-operative  and  rural  independent  com- 
panies or  associations  liaving  sub-license  or  connection 
contracts.  Adding  also  the  company's  telephones  em- 
ployed for  private  line  purposes,  there  was  a  total  of 
3,839,000  stations  connected  to  the  Bell  system  as  against 


3,070,660  stations  at  the  close  of  the  previous  year,  an 
increase  of  768,340  stations, 

The  total  mileage  of  wire  in  u,se  for  exchange  and 
toll  sei'vice  was  8,610,592  miles,  of  which  1,141,687  were 
added  during  the  year.  These  figures  do  not  include  the 
mileage  of  wire  operated  by  sub-licenses. 

Including  the  traffic  over  the  long  distance  lines,  but 
excluding  sub-licenses,  the  daily  average  of  toll  connec- 
tions was  about  494,000,  and  of  exchange  connections 
about  18,139,000,  as  against  corresponding  figures  in 
1906  of  462,000  and  16,478,000;  the  total  daily  average 
for  1907  reaching  18,624,000,  or  at  the  rate  of  about 
5.997,000,000  per  year. 


In  the  course  of  an  article  on  "International  Exhibi- 
tions," the  "Electrical  Review"  of  London.  Eng..  pro- 
poses the  formation  of  an  association  of  exhibitors  and 
others  for  the  British  Isles  and  all  the  colonies  and  de- 
pendencies. The  coming  exhibition  at  Shepherd's  Bush 
provides  a  good  starting  point  for  such  a  plan.  All 
parts  of  the  Empire  are  to  be  represented,  as  well  as 
foreign  countries. 


Street  Railway  Construction  Material 

LINE  MATERIAL  RAIL  BONDS 

TROLLEY  WHEELS 

J.  A.  DAWSON  (EL  CO. 

Electrical  Supplies  and  Apparatus 
MONTREAL  >  WINNIPEG 


^  General  Electric  Co.  of  Sweden 

MaLnufacturers  of 

Alteraatia?  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  tliree  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  BIdg.,  TORONTO 
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Robb- Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 


ROBB 
POWER 
PLANTS 


Robb 
Engineering  Co. 

Limited 
Amhersr,  Nova.  ScotiaL 

District  Offices  : 

Traders  BanU  Building,  Toronto, 

WILLIAM  McKAY,  Manager. 
Bell  Telephone  Building.  Montreal, 

WATSON  JACK,  Manager. 
Union  Bank  Building,  Winnipeg. 

J.  F.  PORTER  Manager 


Cross  Compound  Heavy  Duty,  High  Speed 

GOLDIE  CORLISS  ENGINE 


Fitted  with  Steam  Actuated 
Dash  Pots,  and  direct  connect- 
ed to  350  K. W.  60  cycle  gener- 
ator, 

Installed  at  the 

Barrie 
Municipal 
Electric  Light 
Plant 


14  &  28  .K  .30  Cross  Compound  Goldie  Corliss,  150  Rev. 


Built 
by 


The  GOLDIE  &  McCULLOCH  CO.,  limited 


GALT 


ONTARIO 


Western  Branch  Quebec  Agents 

248  McDerinot  Ave.,  Winnipeg,  Man.     Ross  t*t  Greig,  Montreal,  Que. 


CANADA 

1).  C.  Selllng  Agents 
Robt.  Hamilton  &  Co. 
Vancouver,  H.  C 
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William  Ross,  au  employee  of  the  AVost  Kootonay  Power  & 
liight  CoiuiKiny,  Ne]s.ou,  B.C.,  wms  iust-iiiitly  killed  last  niontli  by 
toiH-'hing  a  live  wire  at  the  switchboanl,  while  showing-  sonu"  visi- 
ti-KTs  oveur  the  plant. 

The  Boston-Premier  GoW  Company,  near  Lillooet  ou  the  Frastn- 
river,  have  pUiced  an  order  with  the  Vancouver  branch  of  the 
Allis-ChalmeJB-Bullock  Compjiny,  Limited,  for  a  considerable 
amount  of  coucentxating  machinery. 

The  Tsivlor  Mill  Company  of  Victoria,  B.C.,  in  order  to  meet 
wifh  their  incpe3»setl  business  have  r<?cently  installed  a  40  horse- 
power 2,200  volt  850  r.p.m.  3-phase  60-  cycle  induction  motor 
compleite.  The  order  was  given  to  Allis-Chalmej:s-Bullock,  Limited, 
of  Vancouver. 


The  Tyeo  Copper  Company,  Ladysmith,  B.C.,  who  have  found 
it  ncv.essary  to  double  their  smelter  capacity,  have  placed  an  order 
with  the  Vancouver  office  of  the  Allis-Chalmers-Bullock  Company, 
Tjiniited,  for  a  large  copper  blast  furnace,  together  with  a  Con- 
norsville  blower  .complete,  also  a  12  inch  ana  24  inch  by  30  inch 
cross  compound  Corliss  engine  direct  connected  to  a  100  kw.  150 
r.p.m.  240  d.  c.  generator.  The  order  also  included  a  number  of 
large  electric  motors,  etc. 

Application  has,  been  miade  to  the  Ontario  Government  for  a 
charter  incorporating  the  -.^orne  Power  Company,  which  desires  to 
establish  its  base  of  operations  at  Wabageshik  Falls.  Authority 
is  sought  also  for  a  railway  operated  by  steam  or  electricity  from 
the  falls  to  the  township  of  Denison. 


••YOU  WIRE  FOR  ME   and    I'LL  WIRE  FOR  YOU" 

WALTER  BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758  YONGE  STREET 
Electrical  and  Gas  Fixtures,  Apparatus  and  Supplies 
PHONE  N.  2470         -        -        -         TORONTO,  ONT. 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service-  Central,  Exchange, 
Factory,  Warehouse, Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 


John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


WESTON 


ELECTRICAL 

INSTRUMENT  CO. 

Main  Office  and  Works,  Waverly  Park,  Newark,  N.J. 

WESTON  STANDARD 

Voltmeters.  Millivoltn\eters.  Voltammeters. 
Ammeters,  MiHammeter,  Ground  Detec- 
tors aLfvd  Circuit  Testers. Ohm- 
meters,  Ga-lvaLnometers 

For  Portable  Station  and  Laboratory  Use. 


vS'esion  St:arj-;ira  i^^^rtable  Direct  Current 
Ammeter.     Model  i. 


LONDON  BRANCH -Audrey 
House,  Ely  Place,  Holborn. 

PARIS,  FRANCE— E.  H.  Ca- 
diot,  12  Rue  St.  Georges 

BERLIN  —  European  Weston 
Electrical  Instrument  Co., 
Ritterstrasse  No.  88. 


NEW  VORK  OFFICE— 
74  CORTLANDT  STREET 


ALUMINUM 

Electrical  Conductors 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots,  Sheets,  Wire.  Tubing, 
Castings 

Prices  with  full  information  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


Take  Advantage  of  our  Nine 
Lives 


YOU  do  NOT  want  high 
amperage  and  short  life  in 
doped  batteries  BUT  you 
want  RIGHT  AMPERAGE 
with  LONG  LIFE. 

How  about 

Nine  Lives  ? 

such  as  our 

X  CELLS 

will  show.  They  are  made  to 
give  you  LASTING  SATIS- 
FACTION. They  do  not 
run  down. 

Stop  Importiaz 
Oet  Better  Batteries  la  Caaada 

We  will  S.WE  >ou  MONEY  and 
TROUBLE.  Years  of  experien'ce, 

AMPLE    CAPITAL    COMBINED   WITH  A 

LIBERAL  BUSINESS  POLICY  are  back 
of  us. 


ELECTRiaAL  SPECIALTIES 
LIMITED 

12-14-16  Shuter  Street, 
TORONTO 

Prompt  Shipment  -  Prompt  Shipment 


UP-TO-DATE  EQUIPPED  FACTORY 
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POSITION  WANTED. 


Young  man  oi  good  moral  habits,  good  education, 
four  month's  experience,  and  the  best  of  references, 
wishes  employment  in  t^e  electric  line. 

?  Christy  M.  Fisher.  Iw  P.O..  Ont. 


FOR  SALE  CHEAP 

I  30  kw.  Eddy  Generator,  135  Volts 
I  I3  H.P.  Motor,  110  Volts 

CILSON  MFC.  CO.,  CUELPH,  CAN. 


Electric  Repair 

and 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Corvtracting  electrical 
Engineers 
Electrical  Repairs 

99  and  101  West  Lagauchetiere  Street 

MONTREAL 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 

MAIN 

2582 


RIDOUT  3c  MAYBEE 

103  Bay  Street 
TORONTO,     ...  CANADA 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus  $1,500,000. 

Offices  Tfirousrfiout  ttie  Civilized 
World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
cliants.  by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada  :  Halifax,  N.S  ;  Hamilton,  Ont  ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que.  ;  St.  John.  N  B.  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C.;  Winnipeg,  Man.;  Calgary,  Alta. 

THOS    C  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


Sparks. 

The  25t'h  annual  convention  of  the  Ameri- 
can Institute  of  Electrical  Engineers  will 
be  held  at  Atlantic  City,  New  Jersey,  from 
June  29  to  July  2. 

Hamilton  City  Council  decided  by  a  close 
vote,  the  mayor's  casting  vote  being  neces- 
sary, to  advertise  for  a  city  engineer  and 
to  retain  Engineer  Barrow  as  consulting 
engineer. 

The  mills  of  the  Canada  Colored  Cotton 
Company  have  been  closed  down  for  two 
weeks  for  the  purpose  of  installing  electri- 
cal machinery.  About  3U0  people  are  out 
of  work  in  consequence. 

It  is  reported  that  the  St.  Lawrence 
Power  Company's  plant  at  Cornwall,  Ont., 
has  been  taken  over  by  a  syndicate,  and 
that  plans  for  extensions,  involving  some 
$3,000,000,  have  been  submitted  to  the  In- 
ternational Waterways  Commission.  Geo. 
C.  Eoster,  of  Montreal,  is  stated  to  be  the 
president  of  the  new  concern. 

Dr.  James  Douglas,  of  xNew  York,  has 
subscribed  $10,0UU  towards  an  endowment 
which  the  School  of  mining,  afliliated  with 
(Queen's  University,  has  lately  undertaken 
to  raise.  Dr.  Douglass  is  an  eminent  bridge 
builder,  who  some  years  ago  was  made  a 
Doctor  of  Laws  by  t^ueen's. 

Wingham,  Ontario,  has  deciued  by  a 
vote  of  231  to  176,  against  placing  the 
electric  lighting  plant  unuer  the  manage- 
ment 01  three  commissioners.  The  plant 
has  been  owned  by  the  town  for  the  last 
four  years  and  has  been  manageii  by  the 
executive  committee  of  the  town  council. 
The  commissioners,  wno  Ibeeu  elected 

by  acclamation,  will  not  take  office. 

The  Dominion  Railway  Commissioners 
held  their  first  sitting  since  the  appoint- 
ment of  the  new  chairman,  Hon.  Judge  Ma- 
bee,  on  March  31,  at  Ottawa.  After  look- 
ing over  the  work  ito  be  done  it  was  found 
that  in  only  three  of  the  cases  would  there 
bo  any  question  as  to  the  necessity  for  a 
rehearing.  These  are  tlie  Bell  Telephone 
case,  the  Winnipeg  and  Duluth  coal  rates 
case,  and  the  C.  P.  E.  traffic  case. 

The  use  of  electric  motors  for  driving  all 
kinds  of  factory  machinery  is  increasing  at 
a  rapid  rate.  Steel  plants  in  particular  are 
furnishing  themselves  with  this  means  of 
power.  The  Saucon  plant  of  the  Bcthile- 
hem  Steel  Company,  Pa.,  was  probably  the 
first  to  be  designed  and  constructed  with 
a  view  to  using  electrical  drive  wherever 
possible.  The  screw-downs,  reserving  tables, 
transfer  tables,  shifters,  saws,  and  straight- 
eners  are  all  operated  directly  by  Crocker- 
Wheeler  motors.  In  fact  all  operations  ex- 
cept the  driving  of  the  rolls,  where  steam 
engines  arc  used,  and  heavy  shearing,  re- 
quiring enormous  pressure,  where  hydraulic 
j)ower  is  employed,  are  carried  on  by  means 
of  electrical  drive. 


CONSULTINC  ELECTRICAL  ENGINEERS 


CHARLES  H.  MITCHELL,   C.  E. 

Member  Canadian  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers 

HYDRO-ELECTRIC  ENGINEER 


Rooms  1004-5 

Telephone  Main  7396 


Traders  Bnnh  Bdg. 

TOROSTO 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


EDWARD  B.  MERRILL 

B.  A.,  B.  A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission.  Electric 
Lighting:.    Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.     Reports,  Valuations.  Etc. 
TORONTO  AND  WINNIPEG 
l,ong  Distance  Telephones 


P.  E.  Marchand.  E  E.  R.  W.  Farley.  C.E. 

\V.  L.  Doiinelh',  Sec.-Treas. 

P.    E.    MARCHAND   &  CO. 

Consulting  and  Constructing  Engineers. 
Examinations,  Surveys,  Reports,  Plans,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants,  Long  Distance  Power  Trans- 
mission. Hydro-Electric  Developments  a  Specialty. 
12^%  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


377  Broadway, 

NEW  YORK 


Union  Trust  BIdg  , 

CINCINNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Soc.  C.E.,  M.Am.  F-Iectro-chemical  soc,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light.  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Spccitu  ations, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO  -  WINNIPEG 

Ckcii,  B.  Smith     J.  G.  G.  Ki  kkv      W,  C'..  Chm  i; 
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rHE  CANADA  ELECTRIC  CO. 

Are  now  located  in  tlieir  new  premises 

230    I>oi?claeste]?   Sti^eet   lAT  e  s  t,  IMI  on  t  xrestl. 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CANADA    ELECTRIC  CO. 

LACASSE  ROSSEAU,   Elec.  Eng.  Manager.  230  Dorchester  Street  West,        -  Montreal. 


Now  Is  TKe  Time 

to  consider  the  electric  fan  contract  question  for 
the  coming  season.  Let  us  make  you  a  propo- 
sition ;  it's  attractive. 

Our  line  of  fans  is  complete;  Desk,  Bracket, 
Ceiling,  Floor  and  Counter  Column  Types. 
They  are  made  right  and  the  prices  are  right. 

Canadian  Westinghouse  Co.,  Limited 


Traders  Bank  Bldg^., 

TORONTO. 
^39  Pender  St.,  V.XNXOUVER. 


General  Office  and  Works:  HAMILTON,  OM. 

For  particulars  address  nearest  Office: 
922-923  Union  Bank  15!dg.,  WINNIPEG. 


Sovereign  Bank  of  Canada 
Bldg.,  MONTREAL. 
158  Granville  Street,  H.\LIFAX 


Belliss  &  Morcom  Limited,  Engineers 


Established  over  50  years. 
Telegrams:  "Belliss,  Birminghain." 
Code:  A. B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 


Direct,  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicily;  Strengflli  ;  Experience; 
Low  Cost  ;  Reliability ;  Minimum  Maintenance  ;  Compactness  ;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  of 
650,000  H.P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada:  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  BUILDIN\  MONTREAL,  CAN. 

Telegraphic  Address  :  "  Larco  "  Montreal.  Codes:  A. B.C.  5th  Edition  &  Western  I'nlon. 


Representi.s'g  Our  Three-Crank  TRipr,K-ExPANSio.v 
Type  Engine. 
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Whatcanwe  do.forjouto.day  ? 


Phone  Main  3419 


Electrical  Repairs, 
Special  Electrical 

Machinery, 
Spare  Armatures,  etc. 


The  E LEG^Ric/yLglVifflNn:£MA^ c e 


e  NTCD  BY 


OFFICE 

162  ADELAIDE  ST.  WEST 
TORONTO 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-IS  X  20  Tandem  Compound. 
Write  For  LcLtest  Bulletin  and  Prices, 


Waterous   Ervgitve    Works  Co 


BRANTFORD.  CANADA 


C  A  N  A  D  I  A  N    E  L  E  C  T  R  I  C  A  NEWS 


Ex.  S.  S.  MOUNT  TEMPLE,  Slightly  damaged 

23  Cases  French  Electric  Bronzes 

On  sale  at  less  than  cost— by  arrangement  with  the  Underwriters. 

MIDLAND  BLBCTRIC  CO. 

119-121  D'Yoiiville  Square,  MONTREAL 

THE    ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE   IN  CANADA 


"yOUR  ELE6TRI6f\L  SUrPLY" 
 HOUSE  

SI  Victoria  Square  -  -  MONTR^L 


Municipalities  and 
Illuminating'  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Electric  Co  .  I  imiied 
468-474  King  St..  West         -  TORONTO 


The 


Electirical  Constftiction  Co.^ 

of  London,  Limited 

32-40  Dundas  Street,  London,  Can. — Phone  1103. 
Perfection  T3^pe 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maiie. 


Estimites  Cheerfally  Giveti 


Descriptive    matter  furnished 
on  application 


LONG  DISTANCE   PHONE  MAIN  3149 


ELECTRICAL  REPAIRS 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

326-328-330  CR.AIG  STREET   WEST  -  -  MONTREAL 
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"SUPERIOR"  Alternating 
Current  Induction  Motors 

Single  PKaLse,  Mvjlti  PKe^se 
Cor\staLr\t  Speed,  Va>.rla>.ble  Speed 

Alternators  for  Power  and  Light 

"SUPER.IOK"  Direct  Current 
Machineslto  SviltlOLll  Conditions 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  King  St.  West,  Toronto 


1908  FAN  MOTORS  »08 

Alternating 
25-140  cycles, 
Desk, 
Bracket, 
Ceiling, 
Column 

We  have  a  large  and  varied  stock  and 
will   be  pleased  to  send  quotations, 

Canadian  General  Electric  Co.,  Limited 

Head  Office  :  TORONTO 

District  Offices  :  Montreal  Halifax  Ottawa  Winnipeg  Vancouver  Rossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 

Everything  Fi:lly  Guaranteed 


Also  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 

4-5  WJnthrop  Street 

BOSTON       -  MASS. 


F.  N.  Phillips,  President.  Geo.  H.  Olnev  2nd,  Secretary-Treasurer. 

JEugene  F.  Phillips 
JElectrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  AMERICAN  ELECTRICAL  WoRKS,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 
Chkag'o  Office  :  135  Adams  Street. 


SHAWMUT^' 
N.  E.  Code  Standard  Porcelain  Bases 


And  Indicating  Enclo'ed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 


NOTICE 

The  Lugs  do  not 
Project  Beyond 
the  Porcelain 


We  have  dropped 
the  use  of  castings 
in  our  Bases 


Have  You  Our  Catalogue  No.  ioo? 


CHASE  SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 
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Combine  the  best  lamps 
and  the  best  fixture 


THE  NEW 

Benjamin  Tungsten  Arc 

(Design  patent  applied  for) 

Look  at  it  !  Note  the  frosted  aluminum  reflector  covering  brass  base 
for  increasing  reflected  light.  The  stem  is  ^-in.  pipe,  j^-'in.  casing, 
crowfoot,  wires,  deep  canopy,  cluster  body,  and  i8-in.  opal  reflector 
— complete.  Made  for  4,  5  or  6  lights,  either  with  or  without  centre  lamp 
opening,  for  use  with  or  without  pendant  switch.  It's  an  exception- 
ally neat,  effective,  economical  fixture  for  use  in  any  public  place. 

Write  for  Circular  and  Price  List 


25  INCHES  OVER  ALL 


BENJAMIN   ELECTRIC  MFG.  CO. 

64  York  Street      -  TORONTO 


WIRES  AND  CABLES 

Telephone.  Telegraph  and  Electric'  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


MANUFACTURED  BV 


99 


**DiaLmond  H 

SWITCHES  OPPLIAWCES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


Galvanized 
Steel 

Wall 

Cases 

Automatic 

Plush 
Receptacles 
and  Plugs 

o  o 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 

'^Atfents"  •         Bongard  Co..  Limited     60  Wellington  st.  West.    Toronto,  Can. 
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INDUCTION  MOTORS 

IMMKDIATE  SHIPMENT  FROM  STOCK  OF  STANDARD  RATINGS  AND 
VOLTAGES  FROM  3  II, P.  UP  TO  100  H. P.  FOR  PRICES  AND  DELIV- 
ERIES    OX    LVRGER      SIZES     WRITE    NEAREST    SALES  OFFICE. 


A  RELIABLE  MOTOR 

POWER  FACTOR,  EFFICIENCY,  SLIP,  STARTING,  TORQUE  AND  MAXIMIUM 
OUTPUT  MADE  AS  FAVORABLE  AS  POSSIBLE  CONSISTENTLY  WITH  RELIA- 
BILITY.      FULL    DESCRIPTION    IN    NEW    BULLETIN    301    WHICH    WILL  BE 

SENT  ON  APPLICATION. 


ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 

HEAD  OFFICE  AND  WORKS   —  MONTREAL 

SALES    OFFICES  : 

MONTREAL,  TORONTO,  WINNIPEG,  VANCOUVER. 

NEW  GLASGOW,  COBALT,  CALGARY, 
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THE  STANDARD 
FOR 


RUBBER 
INSULATION 

TRADE  MARK 
Reg.  U.  S.  PaLlent  Office 

maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 

Induction  Motors 


RUGGFD  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


The   PACKARD    ELECTRIC    CO..  Limited 

Works:   St.  CatKaLrines 

127-129  Bell  Tel.  Bdgf. ,  Montreal,  Somerset  Block,  Winnipeg. 
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THAT'S 


— A— 


Moloney 
Transformer 


It's  A  Leacder- 


MOLONEY  MEANS 


HIGHEST  INSULATION 
LOW  TEMPERATURE  RISE 
LOW  CORE  LOSS 
LOW  COPPER  LOSS 
HIGH  EFFICIENCY 
CLOSE  REGULATION 


No  other  Transformer  costs  so  little  in  the  long  run 
and  we  can  prove  it 

It  is  not  what  you  hope  they  will  do,  but  what  they  DO  do  that 
distinguishes  MOLONEY  Transformers  from  the  ordinary  kind. 

Service  is  What  You  Want 


Pole  Type  yi  to  50  K.  W. 


A  Post  Card  will  bring  you 
price  list  and  full  information. 

DO  IT  NOW 


THE  R.  E.  T.  PRINGLE   COMPANY,  LIMITED 

MONTREAL  WINNIPEG 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENJENT 

TELEPHONES 


Canada  invented  tl.e  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Enegry  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete    telephone  systems. 


Write  for  Particulars 


Canadian  Independent  Telephone  Comp&^ny,  Limited 


26  Duncan  Street.  TORONTO.  Ont. 


CANADIAN    ELECTRICAL  NEWS 


7 


SPECIAL 


4  4 


ALAMO* 


Gas   or    Gasolene  Engines  for 
Electric  Lighting 

Made  in  sizes  from  5  to  50  H.  P.     Designed  specially 
for  running  Dynimos  and  can  be  operated  on  Natural 
Gas,  Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.   S.  COOPER 


128  Adelaide  St.  E. 


Toronto,  Ont. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

BELl  TtlEPIONE  GOMPIIIf  Of  GMIDfl 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  to  give  perfect 
satisfaction  in  Motors  and  Dynamos  and 
Electi  ic  Sireet  Railway  Armature  Beari.ngs 

Get  our  book  "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto        -  Ont. 


"GALVADUCT"an»"L0RICATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent 

TORONTO        -  CANADA 


1^ 


Your  Peak  Load  next  winter 
will  be  heavier    than  ever. 

NOW 

is  the  time  to  prepare  for  it 
by  sending  your  order  for 
an   additional   unit  to 


Canadian  Crocker- Wheeler  Co.,  Li 

MANUFACTURERS    AND    ELECTRICAL  ENGINEERS 
Head  Office  :  41   Street  Railway  Chambers, 

MONTREAL 


mited 


s 
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The 


Crocker  Turbine 


Enjoys  a  high  reputation  won  by  merit. 

Perfectly  adapted  for  Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting, 
in  all  sizes,  and  for  heads  up  to  150  ft. 

Special  settings  arranged  to  suit  special 
circumstances. 


WRITE  FOR  CATALOGUE 


The 


Jenckes  Machine  Co.,  Limited 


Sales  Offices : 
St.  Catharines,  Rossland 
Vancotiver.  Halifax,  Cobalt. 


General  Offices  : 
Lansdowne.  St. 
SKerbrooke,  Que. 


Works  : 
SKerbrooke.  Que. 
St.  Catharines,  Ont 


ONEIDA  GALVANIZED  CHAIN 

FOR 

^ll  SUSPEND  ING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and  Expoiters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  M ICA 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  FormeLn 

248  aLnd  250  Craig  Street  W. 

Montreal,  Que. 
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PUBLISHED    OM    THE    FIFTH    OF    EVERY    MONTH  BY 

HUGH  C.  MACLEAN,  LIMITED, 

TORONTO,  CANADA. 

HEAD  OFFICE      -      Confederation  Life  Buildii  g,  TORONTO 

Telephone  Main  2362 
MONTREAL     -      Telephone  Main  2299.    B34  Boaid  of  Trade 
D.  BURNSIDE,  Representative 

WINNIPI'.G  Telephon.>  224.    330  Smith  St. 

ROLAND  F.  HILL,  Representative 
VANCOUVER     -     -     -      Telephone  z^^i.     615  Hastings  St. 
GEO.  A.  GALL,  Representative 

Anr  KRTISKil  KXTS. 

Advertising  rates  sent  rromptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 

SUBSCRIPTIONS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union,  $2.00  per  annum.  Subscriptions  are  payable  in  advance. 
The  paper  will  be  discontinued  at  expiration  of  term  paid  for  if  so 
stipulated  by  the  subscriber,  but  where  no  such  understanding 
exists,  will  be  continued  until  instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

EDITOR'S  AffNOONCEM  K\r. 
Correspondence  is  Invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 

The  "Canadian  Electrical  News"  is  the  official  paper  of  the 
Canadian  Electrical  Association. 


The  Prepayment 
Meter. 


It  is  a  rather  curious  fact  that  in 
spite  of  the  continued  increase  in 
the  number  of  prepayment  gas 
meters  installed  in  Canada,  the  prepayment  electric 
form  has  not  met  with  anything  like  corresponding 
favor.  This  is  due  in  all  probability  to  a  combination 
of  two  main  points,  namely,  that  the  price  is  very  much 
higher  than  that  of  the  ordinary  form,  and  that  the 
prepayment  instrument  is  more  or  less  complicated  as 
compared  with  the  usual  type.  Besides  these,  there  is 
probably  a  third  reason  at  work,  though  doubtless  it 
is  not  as  pronounced  as  the  other  two,  in  the  fact  that 
in  Canada  there  is  not  as  yet  that  flat-dwelling  fre- 
quent-moving population  which  in  the  States  forms  one 
of  the  chief  reasons  for  the  existence  and  use  of  pre- 
payment meters. 

Due  to  the  fact  that  gas  services  are  always  under- 
ground, and  that  the  meter  is  therefore  almost  invar- 
iably placed  in  the  cellar  or  some  other  equally  incon- 
spicuous location,  gas  meters  have  always  l)een  of  very 
much  larger  diiiionsions  than  are  considered  permis- 
sible for  the  electric  form.  These  increased  dimensions 
have  naturally  resulted  in  a  corresponding  increase  in 
the  size  and  strength  of  the  parts,  in  view  of  which  it 
has  been  a  comparatively  easy  matter  to  add  the  extra 
equipment  involved  by  the  prepayment  form.  On  the 
other  hand,  the  electric  meter  is  nearly  always  i)laced 
conspicuously,  in  view  of  which  the  demand  has  con- 
stantly been  for  one  of  smaller  and  smaller  dimensions. 
Naturally  the  torque,  as  compared  with  that  of  a  gas 
meter,  must  be  very  small,  this  in  turn  requiring  that 


all  the  parts  be  very  light  and  very  accurately  made. 
From  this  low  torque  it  also  necessarily  follows  that 
the  complete  instrument  is  fairly  complex,  as  results 
which  are  attained  in  the  prepayment  gas  meter  by 
pure  brute  strength  can  be  reached  in  the  electric  form 
l)y  nothing  l)ut  extra  parts  that  have  to  be  put  into 
very  little  more  space  than  is  allotted  to  the  regular 
type.  Hence  the  greatly  increased  cost  of  the  prepay- 
ment electric  over  the  usual  design,  a  percentage  that  is 
very  much  greater  than  than  obtaining  in  gas  meter 
practice,  and  in  this  we  find  one  of  the  great  reasons 
why  prepayment  electric  meters  are  not  more  com- 
monly used. 

On  the  other  hand,  it  is  altogether  probable  that  the 
present  designs,  which  have  been  on  the  market  for 
some  considerable  time  in  almost  their  exact  original 
forms,  will  be  materially  simplified  and  cheapened  as 
time  goes  on,  which  will  doubtless  mean  that  their  use 
will  be  somewhat  extended.  This  in  turn  will  of  itself 
also  decrease  the  cost,  as  is  always  the  case  with  an  in- 
creased production.  In  view  of  this  it  is  not  unlikely 
that  the  prepayment  electric  meter  will,  after  no  great 
while,  come  much  more  to  the  front,  especially  as  every 
company  must  naturally  find,  with  the  growth  of  its 
connections,  an  ever  increasing  number  of  those  ten- 
ants that  move  in  the  niffht. 


The  Element  of  The  usc  of  light,  either  natural  or 
Light  and  IIS  world.  Further,  the  two  main 
Application.  artificial,  is  universal  throughout 
sources  from  which  central  stations  draw  their  revenue 
are  power  and  light,  in  fact,  in  a  large  number  of  cases, 
light  alone.  Notwithstanding  these  facts  comparative- 
ly little  though  is  given  to  its  proper  application,  and 
to  the  many  engineering  points  involved  in  order  that 
the  consumer  may  get  the  best  results  for  the  least 
expenditure,  both  for  fittings  and  for  energy.  As  a 
consequence  of  these  conditions,  we  find  an  effort  now 
being  made  to  improve  matters  through  the  medium  of 
the  illuminating  engineer,  an  expert  in  a  branch  of  elec- 
trical, engineering  which  has  only  recently  been  recocr- 
nized  at  its  true  value.  "  ° 

Light  is  generally  defined  as  that  form  of  energy  cap- 
able of  affecting  the  optic  nerve,  though  of  course  pro- 
duces other  effects  besides  vision,  witness  for  instance 
Its  action  upon  a  photographic  plate.  Speaking  tech- 
nically, the  word  as  usually  mean  to  indicate  the  source 
ot  light,  though  it  is  often  used  to  indicate  the  device 
Itself,  as  an  arc  light,  besides  which  it  covers  in  other 
cases  the  effect,  for  in.stance,  when  we  speak  of  seeing 
light.  It  is  now  generally  conceeded  that  light  is  due 
to  wave  motions  in  that  substance  surroundino-  the 
earth  which  scientists  call  ether,  in  this  way  beincTyery 
similar  to  sound,  which  is  the  result  of,  and  is  "trans- 
mitted by,  wave  motions  in  the  air.  Lio-ht  waves  are 
very  much  more  rapid  than  sound  waves,  the  former 
moving  at  the  rate  of  some  140,000  miles  per  second  as 
oi)posed  to  about  of  a  mile  per  second  for  the  iat- 
ter.  hence  the  familiar  ])henomenon  of  seeing  the  steam 
from  the  whistle  of  an  aj)proaching  locomotive \som(> 
ai)preciable  time  before  you  hear  it.  Both  sound  and 
liglit  waves  vary  over  a  large  range  of  vibration  in 
each  some  vibrations  being  too  slow  and  some  too  fast 
to  produce  visual  or  audible  effects.  Within  their  re 
spective  ranges  to  which  the  senses  of  the  human  body 
are  susceptible  the  different  number  of  vibrations  jiro- 
duce  varying  colors  in  the  one  ease  and  sounds  of  dif 
ferent  pitch  in  the  other.  The  slowest  light  waves  pro- 
duce the  effect  of  dark  red,  the  fastest  pale  violet  be- 
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twfi'n  tlu'in  1\  ins;  oranfTO,  yellow,  jjroon,  blue  ami  iiuli- 
iTo.  This  table  or  division  of  any  eoniposite  color  or 
lisjht  into  its  priniary  eolors  is  ealleil  the  spectrum  of 
that  li^ht,  the  foreiroinj;  eolors.  including;  of  course  the 
rtnl  at  ouo  end  and  the  violet  at  the  other,  being  the 
spectrum  of  sunli>rht  or  ordinary  daylicjht.  and  hence 
beinir  known  as  the  solar  spectrum.  Rays  of  light  that 
come  from  vibrations  slower  than  those  producing  the 
red  rays  are  known  as  infra-red.  wliile  tliose  of  higlier 
frequency  than  violet  are  styled  ultra-violet.  The  sjiec- 
trums  of  different  light  sources  vary  from  each  other 
and  fron\  that  of  sunlight,  for  instance,  enclosed  are 
lan\ps.  es]>ecially  the  220  volt  class,  tend  to  produce 
more  blue  and  violet  rays  than  do  the  open  ones,  while 
the  Mui.iority  of  the  mercury  vapor  lamps  go  still  fur- 
ther, being  almost  entirely  deficient  in  red  aiul  yellow, 
though  rich  in  blues,  violets,  and  ultra-violets.  These 
are  of  eoui-se  both  most  undesirable  features,  as  it  is 
generally  considered  that  those  artificial  lights  which 
have  a  spectrum  nearest  to  that  of  sunlight  (ordinary 
daylishfi  are  the  most  desirable,  in  that  this  latter  is 
naturally  the  light  by  which  the  human  eye  can  best 
nuike  comparisons. 

Light  is  ahvays  aeeomjianied  by  heat,  and  as  heat  is 
the  only  way  we  know  of  by  which  we  can  obtain  arti- 
ficial light,  the  problem  of  producing  it  naturally  re- 
solves itself  into  one  of  turning  a  given  amount  of  ener- 
iTv  into  as  little  heat  and  as  much  light  as  possible. 
That  the  problem  is  a  real  one,  and  that  there  is  every 
incentive  for  the  present  struggle  to  improve  both  in- 
candescent and  are  lamps,  will  be  instantly  conceded 
when  we  remember  that  the  present  efficiency  of  these 
devices  does  not  exceed  5  per  cent,  to  7  pr  cnt.,  if  it  be 
as  high.  Higher  efficiency,  other  things  being  equal,  is 
attained  by  raising  the  temperature  of  the  light  source, 
but  this  on  the  other  hand  means  shortened  life,  so  that 
the  most  satisfactory  point  at  which  to  operate  is  al- 
ways a  matter  of  judgment  and  compromise.  These 
higher  efficiencies,  due  as  they  are  to  higher  tempera- 
tures, always  produce  whiter  light,  that  is  as  long  as 
you  keep  the  material  the  same,  as  witness  the  superior 
"quality  of  the  light  from  a  21/0  watt  incandescent  lamp 
as  compared  with  that  from  one  consumping  4  watts 
per  candle.  A  further  illustration  of  the  same  phen- 
omenon is  afforded  by  the  familiar  blue  rays  emitted 
by  the  incandescent  lamp  when  forced  to  an  extreme 
point,  the  rate  of  vibration  then  having  passed  beyond 
the  yellow  and  white  to  that  w^hich  begins  to  produce 
blue. 

Besides  the  question  of  temperature,  there  is  another 
factor  which  materially  affects  efficiency,  namely,  that 
different  bodies  have  varying  powers  of  radiating  light, 
or  are  of  different  light  emissivity,  even  when  heated 
to  the  same  temperature.  This  is  shown  very  clearly 
by  the  familiar  fact  that  a  black  body  absorbs  and 
holds  light,  that  is.  does  not  reflect  it  and  send  it  out 
again,  as  does  one  that  is  white.  This  principle  is  the 
one  that  was  made  use  of  in  designing  those  higher  effi- 
ciency lamps  such  as  the  limelight.  Welsbach,  flaming 
arc.  etc..  and  now  forms  the  basis  of  the  efforts  being 
made  to  perfect  the  vapor  lamps,  gases  emitting  light 
much  more  efficiently  than  a  solid.  The  problem  of 
these  latter  devices  has  really  been  solved,  as  far  as  the 
production  of  light  is  concerned,  so  that  there  remains 
now  only  the  question  of  its  quality,  mercury,  the  vapor 
mostly  in  use,  being  far  too  prolific  in  ultra-violet  rays, 
while  at  the  same  time  lacking  the  red.  The  incentive, 
however,  is  very  great,  so  that  it  will  doubtless  be  but 
a  comparatively  short  time  before  our  standard  arc 
lamps  will  be  much  more  efficient  than  those  now  in 


use,  just  the  same  as  the  metallic  filament  iucandescents 
are  on  the  eve  of  replacing  the  old  and  well-tried  car- 
bon type. 


Is  it  worth  while  to  gather  once  a 
Is  It  Worth  WMie?    year  with  those  who,  because  they 

are  facing  much  the  same  situa- 
tions as  confront  you  daily,  have  undoubtedly  a  fund 
of  valuable  knowledge  pertaining  thereto,  which  is 
open  property  only  at  such  a  meeting?  Is  it  worth 
while  taking  the  trouble  to  impart  some  of  your  par- 
ticular information  in  return?  Is  it  worth  while  get- 
ting the  benefit  of  combination  in  connection  with  such 
(juestions  as  insurance,  legislation,  lighting  contracts, 
both  private  and  municipal,  the  making  and  the  en- 
forcing of  proper  wiring  rules,  etc.,  etc.,  all  of  which 
are  matters  that  can  be  handled  to  advantage  only  by  a 
jiroper  trade  Association  ?  In  short,  do  you  want  to  get 
out  of  your  groove  and  become  active  in  a  campaign 
for  the  betterment  of  the  central  station  industry?  If 
so.  join  the  Canadian  Electrical  Association,  and  when 
doing  so  make  up  your  mind  that  your  joining  is  going 
to  be  more  than  the  mere  paying  of  a  fee. 

The  annual  convention  is  but  little  more  than  a 
month  away.  Surely,  if  you  have  not  already  decided 
to  go,  that  month  will  give  you  sufficient  time  in  which 
to  make  the  necessary  arrangements  for  getting  away. 
The  benefits  to  be  derived  from  participating  in  the 
convention  are  many  and  varied.  Make  up  your  mind 
that  you  will  be  one  of  the  participants,  and  then  turn 
round  and  see  what  you  can  do  to  get  someone  else, 
whom  you  know  should  be  there,  to  attend  with  you. 


Canadian  Eleectrical  Association 
Convention. 

The  Eighteenth  Annual  Convention  of  the  Canadian 
Electrical  Association  will  be  held  in  Toronto,  "Wednes- 
day, Thursday  and  Friday,  June  10,  11  and  12  next.  In 
selecting  a  place  for  this  Convention  the  Managing 
Committee  considered  a  number  of  locations  and  fin- 
ally decided  iipon  Toronto  as  the  most  suitable  place 
for  this  year's  meeting. 

The  local  arrangements  are  in  the  hands  of  the  fol- 
lowing committee:  Messrs.  R.  G.  Black  (Chairman). 
J.  J.  Wright,  W.  N.  Ryerson.  W.  A.  Bucke.  J.  A.  Kam- 
merer,  H.  A.  Moore.  H.  H.  Macrae.  W.  G.  Chaee.  T.  F. 
Dryden.  T.  J.  Lvnch.  W.  H.  Eisenbeis.  C.  H.  Mitchell. 
W.  B.  Boyd.  R.  J.  Clark  and  G.  K.  Hyde.  The  Com- 
mittee on  Papers  consists  of  Messrs.  R.  G.  Black  and 
W.  N.  Ryerson. 

In  arranging  the  program,  the  Papers  Committee 
considered  the  whole  electrical  situation  from  both  a 
commercial  and  political  standpoint,  being  guided  by 
the  fact  that  Niagara  powder  seems  destined  to  be  dis- 
tributed throughout  a  large  area  of  the  Province  of  On- 
tario. Papers  on  the  following  subjects  have  been 
promised:  How  to  Increase  the  Station  Load;  Loss  and 
Unaccounted  for  Current;  Various  Electrical  Power 
Plants  by  European  Designei's  (illustrated")  :  Various 
Distributing  Systems  Adaptable  to  Cities  and  Towns; 
Power  Rates  and  Factors  which  Influence  Them ;  Regu- 
lation of  Electric  Currents  or  Circuits;  Gromiding  of 
Transformer  Secondaries;  Long  Distance  Transmis- 
sion by  Means  of  Direct  Current;  Electrical  Plant 
Earninss  per  Capita ;  Electrical  Franchises.  Their 
Legal  Status  and  Basis  of  Valuation ;  Large  Power 
Plants  of  America  (illustrated). 
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There  will  also  be  a  legal  paper  on  Contracts,  with 
special  reference  to  the  sale  and  purchase  of  power  and 
the  drawing  np  of  specifications  and  purchase  of  ma- 
chinery. 

The  Question  Box  will  shortly  be  ready  for  printing, 
and  anyone  willing  to  furnish  answers  to  questions 
should  forward  them  at  once  to  the  Managing  Editor, 
Mr.  A.  A.  Dion,  Ottawa. 


Municipalities'  Power  Contract. 

Representatives  of  the  Western  Municipalities'  Nia- 
gara Power  Union,  to  the  number  of  fourteen,  recently 
endorsed  the  Hydro-Electric  Power  Commission's  pro- 
posed "ontract.  They  passed  the  following  resolution : 
"That  this  meeting  have  heard  the  statements  of  the 
Power  Commission  as  to  the  contract  for  the  supply  of 
power  at  Niagara  Falls,  and  as  to  the  proposed  trans- 
mission line  with  much  satisfaction,  and  have  partly 
considered  the  agreement  with  the  Ontario  Power  Com- 
pany, and  the  draft  agreement  between  the  Commis- 
sion and  the  municipalities,  and  that  this  meeting  fully 
approves  the  draft  agreement  as  far  as  considered." 
It  was  also  decided  that  the  solicitors  of  the  various 
municipalities  should  confer  with  Mr.  Lobb  and  Mr.  T. 
G.  Meredith,  on  behalf  of  the  municipalities,  at  an  early 
date,  in  reference  to  the  contracts.  These  conferences 
have  been  in  progress  and  will  be  continued  until  de- 
finite decisions  are  reached  regarding  each  municipal- 
ity. 

The  prices  set  forth  in  tlie  contract  are  $9.40  for 
power  at  12,000  volts,  imtil  25,000  horse-power  or  more 
in  all  are  taken,  then  $9.  The  sum  of  $10.40  for  power 
at  60,000  volts,  until  25,000  horse-power  or  more  in  all 
is  taken,  and  then  $10.  If  power  is  taken  at  a  higher 
voltage  than  those  named  above,  the  price  is  to  be  fixed 
by  arbitration.  The  estimated  inaximum  cost  of  power 
ready  for  distribution  in  a  municipality  is  $18  per 
horse-power. 

The  Commission  will  agree,  according  to  the  con- 
tract, to  construct  a  transmission  line  for  power  at  ap- 
proximately 25  cycle  per  second  frequency,  and  on 
three  months'  notice  to  supply  power  in  blocks  up  to 
a  total  of  30,000  li.p.  On  a  nine  months'  notice  they 
will  supply  power  up  to  a  total  of  100,000  h.p.  The  cor- 
porations will  agree  to  pay  for  power  at  the  rate  agreed 
upon  and  4  per  cent,  on  the  capital  expended  for  con- 
struction, together  with  an  annual  sum  for  a  thirty 
years'  sinking  fund,  the  line  loss,  operation,  mainten- 
ance, repair,  renewal  and  insurance  costs.  Unless  de- 
termined under  special  conditions,  the  contract  is  to 
remain  in  force  for  40  years. 

Pending  the  signing  of  the  contracts  by  the  munici- 
palities the  Hydro-Electric  Power  Commission's  engin- 
eers have  prepared  specifications  and  estimates  of  the 
cost  of  transmitting  power  to  the  various  towns  and 
cities  which  have  passed  by-laws.  This  has  been  done  to 
save  time,  in  view  of  the  fact  that  the  agreement  with 
the  Ontario  Power  Company  may  be  terminated  in  22 
months  if  power  is  not  taken.  Tlie  estimates  are  based 
on  the  plan  for  the  erection  of  a  transmission  line  by 
the  Government  with  a  capacity  of  80,000  hoi-se-power 
at  high  voltage.  This  amount  of  high  tension  power  is 
equal  to  double  tlie  quantity  of  low  tension  power.  Hon. 
Mr.  Beck  estimates  that  the  lines  and  transformer  sta- 
tions for  the  whole  system  of  transmission  to  Toronto 
and  the  western  miuiicipalities  can  be  built  for  between 
$3,400,000  and  $3,500,000. 


Ontario  Power  Commission's  Contract. 

The  contract  between  the  Hydro-Electric  Commission 
and  the  Ontario  Power  Company  for  the  supply  of  power 
is  incorporated  in  a  bill  recently  passed  by  the  Legisla- 
ture. The  contract  is  to  become  binding  on  the  Commis- 
sion 'on  passage  of  an  Order-in-Council  by  the  Govern- 
ment. The  company  will  commence  to  deliver  8,000 
horse-power  of  electricity  to  the  Commis.sion  at  the  ex- 
piration of  90  days'  notice.  At  the  expiration  of  three 
months'  notice  it  will  deliver  in  blocks  of  1,000  horse- 
power energy  up  to  30,000  hor.se-power,  and  on  nine 
months'  notice  electricity  up  to  100,000  horse-power.  The 
Commission  agrees  to  take  power  exclusively  from  the 
company  up  to  30,000  horse-power,  and  also  one-half  of 
the  amount  of  power  required  by  the  Commission  up  to 
110,000  horse-power,  after  which  the  Commission  may 
take  electricity  from  other  sources.  The  company,  on 
its  part,  will  not  deliver  power  to  any  person  that  it  is 
intended  shall  be  supplied  by  the  Commission.  The 
Commission  agrees  that  it  will  not  supply  power  of  less 
than  60,000  volts  at  a  price  less  than  the  price  provided 
in  the  contract,  with  the  cost  of  transforming  added 
thereto,  in  the  territory  supplied  by  the  transmission 
lines  of  the  company. 

The  Commission  must  pay  for  three-fourths  of  the 
power  ordered,  whether  it  takes  it  or  not,  at  the  prices 
already  announced. 

The  Commission  agrees  to  pay  the  company  at  the 
rate  of  $9.40  per  horse-power  per  annum  for  power  at 
12,000  volts,  and  at  the  rate  of  $10.40  per  horse-power 
per  annum  for  power  at  60,000  volts,  and  when  the 
amount  reserved  and  held  ready  for  delivery  upon  the 
order  of  the  Commission  is  in  all  25,000  horse-power  or 
more,  payment  shall  be  made  at  the  rate  of  $9  per  horse- 
power per  annum  for  power  at  12,000  volts,  and  at  the 
rate  of  $10  per  horse-power  per  annum  for  power  at 
60,000  volts.  If  power  is  taken  at  a  higher  voltage  than 
60,000  volts  the  price  shall  be  determined  by  arbitration 
at  the  expense  of  the  Commission. 

The  agreement  is  to  remain  in  force  for  ten  years,  and 
is  subject  to  renewal  for  ten-year  periods.  It  is  not,  in 
any  event,  to  go  beyond  1950.  The  company  agrees  not 
to  exercise  its  right  to  cancel  its  charter  during"  the  con- 
tinuance of  the  agreement.  If,  after  all  reasonable  dili- 
gence, the  Commission  is  not  within  eighteen  months  able 
to  start  to  take  power,  the  company  shall  have  the  right 
to  cancel  the  contract.  The  point  of  delivery  shall  be  the 
property  line  between  the  company's  distributing  station 
and  the  right  of  way  of  the  JMichigan  Central  Railway  at 
Niagara  Falls,  Ontario. 

Penalty  clauses  are  inserted  providing  for  a  reduction 
in  case  of  an  interruption  of  the  service.  In  case  vany 
municipalitiy  or  its  customers  for  power  shall  suffer 
damages,  the  Commission  shall  be  entitled  to  commence 
proceedings  for  damages.  Provision  is  made  for  arbi- 
tration of  any  disputes  which  may  arise  between  the 
l)arties  as  to  the  performance  of  the  terms  of  the  agree- 
ment. 

If  the  quantity  of  power  being  taken  by  the  Commis- 
sion shall  amount  to  sixty  per  cent,  of  the  total  develop- 
ment of  the  company  and  a  complaint  is  made  in  writing 
that  the  company  is  continuously  neglecting  to  fulfil  its 
agreement,  the  Lieutenant-Covernor-in-Council  by  order 
may,  on  reasonable  terms,  transfer  the  entire  plant  ;m,l 
property  to  the  Ilydro-Electrie  Power  Commission. 


The  reports  that  Brant  ford  would  droj)  out  of  the 
Power  Union  of  the  Ontario  I\Iunicipalities  lias  been 
definitely  denied  by  the  City  Council. 


Mechanical  Equipment  of  the  Ottawa  Mint 


Hv  A.  II.  W.  CLiiAvi:. 

Kcad  before  the  Canailiaii  Society  of  Civil  Eiiffineers. 


The  meehanieal  equipuhMit  of  this  branch  of  the  Royal 
Mint  was  eomploted  by  the  end  of  (X'tober  bist — the  time 
oooupied  iu  the  luamifai'tiuv  aiul  iiistaHation  of  the 
neeossary  maehiiiery  liaviiiij  been  just  ten  months. 

Many  nuu-hines  in  the  eoininjj  tleparlnient  have  been 
designed  speeially  for  tlie  Ottawa  Mint,  and  in  these  new 
deviees  liave  btvn  adopted  whieli  are  not  to  be  fonnd  in 
other  similar  institutions.  In  addition  to  the  machinery 
in  that  department,  wliere  the  actual  mintinsr  of  money 
takes  place,  the  followintr  plants  have  also  been  installed: 

(I'*  The  electrical  plant,  for  |>ower  distribution,  for 
lightingr.  etc. 

(2)  The  oil  fuel  plant,  for  storing  and  distributing  the 
oil-fuel  used  tiuvughout  the  various  departments  in  the 
melting,  annealing,  and  cupel  furnaces,  together  with 
the  fans  and  blowei-s  for  the  same. 

(3)  The  die-making  plant,  for  sinking,  turning,  an- 
nealing, and  hardening  the  dies  used  for  coinage  pur- 
poses. 

(4)  The  plant  for  the  boiler  bouse  and  the  machine, 
smith's  and  carpenter's  shops,  in  which  all  running  re- 
pairs are  effected  and  small  tools  made. 

(5)  The  plant  for  the  a.ssay  department,  where  all  the 
precious  metals  received  into  and  issued  from  the  Mint 
are  analyzed;  and  in  which  experimental  research  work 
will  be  conducted. 

To  give  a  full  and  complete  description  of  all  the  me- 
chanical deviees  which  have  been  installed  throughout 
the  Mint  would  make  this  paper  unduly  long.  Each  of 
the  plants  enumerated  above  will  therefore  be  briefly 
dealt  with  in  turn,  in  the  order  given ;  and  then  the  coin- 
ing department,  which  contains  types  of  machines  prob- 
ably less  commouly  known  than  the  rest,  will  be  de- 
scribed more  at  length. 

Electrical  Plant. 

Electrical  Equipment. — The  electricity  used  for  power 
and  lighting  is  supplied  in  the  form  of  a  two-phase,  al- 
ternating current,  and  enters  the  building  at  a  potential 
of  2.140  volts.  It  then  passes  through  the  transformers, 
of  which  there  are  three  for  power  and  three  for  light.  In 
each  case,  one  is  a  spare  which  can  be  put  into  circuit, 
on  either  phase,  by  operating  the  primary  and  second- 
ary switches. 

The  transformers  for  power  operate  the  motor  of  a 
motor  generator  set.  They  are  single  phase,  step  down, 
oil  insulated,  self  cooled,  for  a  circuit  of  60  cycles.  The 
primaries  are  wound  for  a  potential  of  2,140  volts,  and 
the  secondaries  for  a  potential  of  500  volts.  Their  nor- 
mal full  rating  is  100  kilowatts  each. 

The  transformers  for  light  operate  the  electric  light 
system  of  the  building.  They  are  similar  to  the  trans- 
formers for  power,  but  the  secondaries  are  wound  for  a 
potential  of  107-214  volts;  while  their  normal  full  rat- 
ing is  15  kilowatts.  The  primaries  and  secondaries  of 
each  transformer  are  provided  with  binding  posts,  so 
that  any  one  of  them  may  be  connected  or  disconnected 
without  soldering  to  leads,  or  cutting  wires. 

The  motor  generator  set  for  transforming  t'he  current 
to  operate  the  motors  throughout  the  Mint  consists  of 
an  alternating  current  motor  and  continuous  current 
generator.  The  motor  is  of  the  two-phase,  alternating 
current,  induction  type,  operating  from  the  transform- 
ers at  a  potential  of  500  volts:  its  normal  full  rating  be- 
ing 225  h.p.,  at  a  speed  of  about  800  revolutions  per  min- 
ute. The  generator  is  multi-polar,  compound  wound, 
continuous  current,  operating  at  a  potential  of  225  volts: 
its  normal  full  rating  being  150  kilowatts.    The  motor 


aiul  gcniM-alor  are  on  one  bed  plate,  and  supplied  with 
auto  starter  f(n'  the  motor,  and  field  rheostat  for  the 
generator. 

There  are  32  compound  wound,  continuous  current 
motors  in  use,  ranging  in  power  from  1  1-4  h.p.  to  30 
ii.p.,  all  operated  at  a  potential  of  220  volts. 

The  wiring  for  the  motors  is  of  the  parallel  two-wire 
.system,  the  wires  being  carried  in  steel  conduits.  The 
wiring  for  the  lighting  is  of  the  interior  conduit  system ; 
all  the  main  circuits  being  of  three  wires,  and  the  branch 
circuits  of  two  wires.  There  are  415,  3.5  watt  16  c.p.  102 
volt  incandescent  lamps,  and  17  arc  lamps.  The  latter 
are  of  the  enclosed  type  for  multiple  circuits,  adjusted 
for  7  amperes  and  107  volts,  alternating  current.  The 
buildings  are  wired  for  electric  clocks,  bells,  and  tele- 
phones, which  are  in  use  throughout  the  Mint. 

Oil-Fuel  Plant. 

Oil-Fuel  Equipment. — The  fuel  used  for  melting  and 
annealing  purposes,  and  for  the  cupel  furnaces  in  the 
assay  department,  is  crude  oil ;  its  specific  gravity  being 
.850.  The  plant  for  storing,  distributing  and  burning 
this  fuel  consists  of:  Four  .storage  tanks  (each  of  2,000 
gallons  capacity),  two  rotary  pumps  for  distributing 
the  oil  throughout  the  buildings,  three  pressure  blowers, 
four  melting  furnaces  for  crucibles  holding  90  pounds 
each,  one  strip  annealing  furnace,  one  blank  annealing 
one  die  hardening  furnace,  and  three  cupel  furnaces  and 
two  small  melting  furnaces  for  the  assay  department. 
In  the  melting  and  cupel  furnaces  an  air  blast  is  used 
in  conjunction  with  the  oil;  while  in  the  annealing  fur- 
naces and  die  hardening  furnace  dry  steam  is  used,  at 
a  pressure  of  60  pounds  per  square  inch.  The  oil  pumps 
■are  so  arranged  that  the  fuel  is  delivered  to  the  furnaces 
at  constant  pressure.  All  oil  pumped,  but  not  used,  is 
returned  through  a  spring-loaded  valve  to  the  storage 
tanks. 

The  tanks  are  supported  on  concrete  bearers,  one  at 
either  end,  and  one  at  the  centre  of  each  tank — so  that 
the  air  may  circulate  freely  around  them.  The  piping 
for  these  tanks  is  so  arranged  that  each  one  may  be  tilled 
or  emptied  separately.  Each  tank  is  also  fitted  with  a 
return  pipe  from  the  pumps,  and  a  vent  pipe  through 
which  all  fumes  rising  from  the  oil  are  lead  to  the  roof  of 
the  building.  The  air  for  the  blast  used  in  the  melting 
furnaces  is  drawn  from  the  tank  room,  so  that  the  air 
round  the  tanks  is  constantly  changed. 

This  fuel  is  found  to  be  very  economical,  and  excellent 
results  have  been  obtained  from  all  the  furnaces.  The 
heat  can  be  regulated  without  difficulty,  and,  in  the  melt- 
ing furnaces,  either  nickel  or  aluminium  may  readily  be 
melted. 

Die-Making  Plant. 

Die  Department. — The  machinery  in  this  department 
consists  of  a  die-sinking  press,  two  die-turning  lathes, 
and  a  die-hardening  furnace.  The  press  and  lathes  are 
driven  by  a  motor  through  an  overhead  shaft.  In  the 
die  press  the  blow  is  given  by  a  heavy  flywheel,  5  feet 
in  diameter,  which  is  keyed  to  a  triple  screw  of  6  inches 
diameter.  The  flywheel  is  actuated  by  2  rapidly  revolv- 
ing discs  which  can  be  brought  into  contact  with  its 
leather-covered  rim.  One  friction  disc  raises,  and  the 
other  depresses  the  screw.  The  operator  works  the  press 
by  depressing  a  stirrup  rod  with  his  right  foot.  This 
action  brings  one  of  the  friction  discs  into  contact  with 
the  rim  of  the  flywheel,  and  thus  the  required  blow  is 
given  to  the  die.  On  the  operator  withdrawing  his  foot, 
a  balance  weight  raises  the  stirrup,  the  other  friction 
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Motor-generator  Set  and  Power  Transformer. 


Main  Switch  Board  in  Power  Room. 


disc  oomes  into  op<^ration,  and  the  screw  is  raised.  After 
the  blow  has  been  delivered,  the  height  to  which  the 
screw  shall  rise  is  regualted  by  a  brake  adjustment ;  and 
having  reached  that  height,  it  remains  there  until  the 
stirrup  is  again  depressed.  In  this  press  a  blow  may  be 
given  varying  from  a  few  pounds  to  about  forty  tons. 

Each  eoinage  die  requires  three  blows  from  the  punch 
before  the  impression  received  is  sufficiently  sharp  in 
all  its  details.  After  each  of  the  first  two  blows  the  die 
is  annealed  in  the  die  furnaoe.  After  the  third  blow  it 
is  turned  to  the  correct  size,  and  then  hardened  and  tem- 
pered; after  whic'li  it  is  ready  for  use  in  the  coining 
press.  It  is  usual  for  a  pair  of  dies  to  strike  about  80,000 
pieces  before  they  arc  unfitted  for  further  use. 

Machine  Shops. 

Repair  Shops,  etc. — Tii  the  machine  shop  the  follow- 
ing tools  have  been  installed: 


Die  Sinking  Press  in  Die  Department. 


Machine  Shop. 


One  14-inch  l)y  72-ineh  Norton  roll  grinding  maeliiiie. 
One  Brown  &  Sliarpe  No.  18  universal  grinding  ma- 
chine. 

One  Brown  &  Sharpe  No.  2  milling  machine. 

One  Bertram  planing  machine. 

One  Barnes  21-inch  drilling  machine. 

One  sensitive  drill. 

One  16-inch  gap  lathe. 

One  14-inch  Pratt  and  Whitney  lathe. 

One  shaping  machine. 

One  polishing  spindle. 

In  addition  to  the  above,  fitters'  benches,  grindstone, 
power  hacksaw,  etc.,  have  been  installed. 

The  roll  grinder  and  the  planer  are  driven  by  their 
own  motors,  while  the  other  machines  are  grouped. 

An  elevator  is  situated  in  one  corner  of  the  sliop,  com- 
municating witli  the  smith's  shop,  which  is  in  the  base- 
ment next  to  the  boiler  room. 
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Clpel  and  Meltinc;  Furnaces  in  Assay  Department. 


The  smith's  shop  contains  a  Butfalo  down  draft  forge, 
a  Fairbanks  100-pound  power  hammer,  shearing  ma- 
chine, etc. 

The  boiler  room  is  equipped  with  two  marine  type 
multitubular  boilers,  which  are  used  for  heating  the  oper- 
ative department,  by  steam,  during  the  cold  weather; 
for  supplying  hot  water  throughout  the  buildings;  and 
for  supplying  steam  to  the  annealing  and  die  furnaces, 
and  to  the  drying  apparatus.  Hard  coal  is  used  in  these 
boilers,  and  a  pressure  of  80  pounds  per  square  inch  is 
maintained.  The  boilers  are  fitted  with  connections  so 
that  either,  or  both,  jnay  be  used  for  any  of  the  above 
services.  The  steam  for  heating  the  'building,  before 
f-ntering  that  .system,  passes  through  a  reducing  valve, 
so  that  the  pressure  is  reduced  to  10  pounds  per  square 
inch.  The  returns  from  the  heating  system  are  lead  to 
a  hot  well,  and  are  returned  to  the  boilers  by  a  duplex 
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Melting  Furnces,  Condensing  Chamber,  and  Tanks. 


Shearing  Machine,  Rotary  Files  and  Assay  Cltter. 


feed  pump.  Tlie  boilers  may  also  be  fed  by  means  of  a 
Pemberthy  injector,  or  direct  from  the  mains,  in  case 
of  necessity,  and  when  the  steam  pressure  is  below  40 
pounds  per  square  inch. 

The  carpenter's  shop  is  in  the  basement,  next  to  the 
smith's  shop,  and  contains  a  variety  saw,  a  12-inch  wood 
turning  lathe,  and  a  carpenter's  bench.  The  saw  and 
the  lathe  are  driven  from  an  overhead  shaft  by  a  motor, 
which  also  drives  the  shafting  for  the  blacksmith's  shop. 

Assaying  Plant. 

The  Assay  Department. — This  department  is  situated 
in  the  front  building,  and  occupies  three  floors.  In  the 
basement  the  motors  and  blowers  for  the  furnaces  are 
installed,  and  here  also  are  stored  the  acids,  chemicals, 
etc.  The  furnace  room  is  on  the  ground  floor,  and  eon- 
tains  three  cupel  and  two  melting  furnaces;  all  heated 
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Mortar  Mill  for  Recovery  of  Metal. 


Rolling  Mills.    Fillet-annealing  Furnace  on  Right. 


by  oil-fuel  in  conjunction  with  an  air  blast.  The  second 
floor  is  occupied  by  the  laboratory  and  scale  rooms. 

In  this  department  is  an  elevator,  communicating  with 
all  three  floors,  which  may  be  used  either  for  passengers 
or  for  the  conveyance  of  apparatus,  acids,  etc.,  to  the 
various  rooms.  Additional  communication  between  the 
three  floors  has  also  been  provided,  in  the  form  of  a  spiral 
stairway.  Fume  chambers  have  been  installed  in  the 
laboratory  and  furnace  room,  together  with  the  neces- 
sary chemical  and  physical  apparatus  for  assay  and  ex- 
perimental work. 

The  Coining  Department. 

For  the  purpose  of  describing  the  machines  used  in 
the  actual  processes  of  minting,  it  may  perhaps  prove  in- 
teresting, and  more  intelligible,  if  the  various  operations 
through  which  the  metals  pass  while  being  transformed 


Breaking-down  Mill  and  Fillet-annealing  Furnace. 


General  \'iew  of  Rolling  and  Adjusting  Roo.m. 


from  ingots  into  finished  coins,  are  stated  in  order  of 
sequence,  and  then  are  dealt  with  separately.  A  shoi-t 
description  of  each  machine  and  the  part  it  takes  in  the 
f)roduotion  of  the  coins  will  in  each  case  be  given.  The 
operations  are  as  follows:  Melting,  rolling,  ad.iusting, 
cutting,  marking,  annealing,  blanching  and  cleaning, 
coining,  testing. 

Melting. — T'he  ingots  (of  a  purity  o£  999  parts  per 
1,000,  or  over)  are  placed  with  the  necessary  alloy  in 
the  crucibles,  and  charged  into  the  melting  furnaces. 
There  are  four  of  these  furnaces  altogether,  each  one 
faking  a  No.  30-35  crucicle  (about  90-110  pounds  of 
silver).  Crude  oil  is  used  as  fuel,  in  conjunction  with 
an  air  blast.  The  oil  (sp.  gr.  32-34  B.)  is  delivered  to 
the  furnaces  in  very  fine  streams  at  a  pressure  of  about 
25  pounds  per  square  inch,  and  is  mixed  with  air  from 
a  low  pressure  blower  (air  blast  about  10  ounces  per 
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s»ia.iii  au-hV  Tho  flamo  daos  nut  I'l.iy  diiviMly  on  Iho 
crucible,  but  first  strikts  a  firo-'brirk.  and  is  tluMi  dofloct- 
ed  so  jis  to  travel  ronml  H)o  I'nn'ililo.  and  thon  to  tlio 
flue. 

These  furances  are  very  clean,  economical  and  en.sy  of 
manipulation.  It  is  usual,  in  flic  case  of  silver,  and 
starting  with  a  cold  furnace,  for  the  lirst  round  to  be 
n^ady  for  pourino;  one  and  a  half  hours  after  lisi-htin<j 
up.  After  the  first  round  has  been  iioured  the  furiuicos 
have  become  thorouijlily  warmed  up.  and  the  subsequent 
ivunds  aiv  rfady  for  pourinp:  one  liour  after  charfjino; 
in.  It  will  thus  be  seen  that  in  an  ordinary  worlsins:  day 
of  eight  houi^s  metal  can  be  poured  six  times  from  each 
furnace. 

The  flues  are  so  arrantred  that  the  gases  issuing  from 
the  furnaces  enter  a  large  condensing  chamber,  where 
they  expand  rapidly,  and  tlieir  velocity  is  reduced.  In 
pa.ssing  through  these  chambers  the  gases  strike  against 
baffle  plates  (the  cour.se  taken  by  them  being  in  the  form 
of  the  letter  S  placed  on  its  side),  by  means  of  which 
their  velocity  is  still  further  reduced.  Any  fine  particle 
of  metal  whicb  may  be  carried  by  them  from  the  fur- 
naces nve  deposited  on  the  bafHe  plate  and  sides  of  the 
chambers,  and  are  thus  prevented  from  being  carried 
away  through  the  chimney  stack. 

This  treatment  of  the  gases  results  in  the  saving  of  a 
considerable  amount  of  metal,  as  is  clearly  shown  in  the 
annual  report  of  the  Director  of  the  United  States  Mint. 
From  this  report  it  appears  that,  after  six  months'  work- 
ing, the  value  of  the  metals  recovered  from  the  condens- 
ing chambers  attached  to  13  furnaces  was  no  less  than 
$12,900. 

After  the  metal  has  been  melted,  it  is  poured  into  east 
iron  moulds,  forming  bars  about  24  inches  long,  1-2  inch 
thick,  and  varying  in  width  from  1  1-4  inches  to  2  1-4 
inches,  according  to  the  denomination  of  coin  to  be  made. 
The  newly-formed  bar.s  are  removed  from  the  moulds  as 
soon  as  they  have  become  solid,  and  plunged  in  a  weak 
solution  of  sulphuric  acid;  after  which  they  are  washed 
and  dried.  They  are  then  taken  to  the  shearing  machine 
and  revolving  files,  where  the  spongy  ends  are  removed, 
and  the  rough  edges  trimmed.  They  are  then  ready  for 
the  rolling  mills. 

The  shearing  machine  is  of  the  usual  single-ended 
pattern,  such  as  used  in  mahcine  shops,  fitted  with  fast 
and  los.se  pulleys,  and  driven  from  an  overhead  shaft. 

There  are  two  revolving  files,  each  consisting  of  a 
headstoek,  with  shaft,  and  single  pulley  between  the 
bearings.  On  one  end  of  the  shaft,  outside  the  bearing, 
is  keyed  a  circular  file  of  about  6  inches  diameter  and  6 
inches  long.  These  files  are  also  driven  from  the  same 
overhead  shaft  as  the  shearing  machine,  and  revolve  at 
150  revolutions  per  minute.  The  bars  from  each  crucible 
are  kept  separate  from  those  from  any  other  crucible, 
and  are  marked  w'ith  distinctive  letters  and  figures,  so 
that  their  origin  can  be  readily  traced  at  any  time.  A 
small  piece  is  cut  from  one  end  of  the  first  and  last  bar 
from  each  crucible,  and  these  pieces  are  forwarded  to 
the  a.ssay  department  for  testing  purposes.  The  bars  are 
not  operated  upon  until  the  report  from  that  department 
has  been  received  stating  that  they  are  within  the  legal 
remedy  as  to  fineness.  All  bars  which  are  above  or  be- 
low the  legal  standard  are  re-melted  with  the  necessary 
amount  of  alloy,  or  fine  metal,  to  bring  them  within  the 
remedy. 

All  the  worn  out  crucibles,  covers,  etc.,  are  ground  to 
a  fine  powder  in  a  mortar  mill ;  the  powder  being  wash- 
ed, so  as  to  recover  any  metal  that  may  have  been  taken 
up  during  the  process  of  melting. 


The  powder  is  washed  twice,  after  which  it  is  sold  by 
public  tender,  the  tendering  firms  being  allowed  to  take 
samples  beforehand. 

Tlie  mortar  mill  used  for  reducing  the  worn-out  cru- 
cibles, etc.,  is  fitted  with  an  iTnder-driven  revolving  pan, 
five  feet  in  diameter,  has  fast  and  loose  pulleys,  and  is 
driven  from  an  overhead  shaft  by  a  5  h.p.  motor.  After 
the  powder  has  been  washed,  it  is  dried  in  a  steam  heat- 
ed drying  pan,  8  feet  long,  4  feet  wide,  and  10  inches 
deep.  It  is  then  thrown  into  bins,  where  it  is  stored  un- 
til sold. 

Rolling. — When  designing  these  mills  arrangements 
were  made  to  provide  for  extremely  accurate  and  very 
fine  adjustments  for  the  rolls,  for  all  the  driving  me- 
chanism to  be  kept  above  the  floor  level  (the  ground  be- 
ing rock,  and  very  hard  to  excavate)  and  for  economy 
of  floor  space. 

Each  mill  is  driven  by  its  own  motor,  through  gear- 
ing; the  general  arrangement  being  as  follows:  The 
motor,  gearing,  and  roll  housings  are  all  on  one  'bed 
plate,  thus  ensuring  rigidity  and  perfect  alignment.  The 
first  motion  shaft  carrying  the  driving  pinion  runs  in 
its  own  bearings  and,  at  one  end,  is  connected  with  the 
motor  through  a  flange  coupling  outside  one  of  the  bear- 
ings. The  driving  pinion  is  situated  between  these  bear- 
ings, so  that  the  motor  is  entirely  free  from  any  thrust. 
At  the  other  end  of  this  shaft,  outside  the  other  bear- 
ing, a  small  flywheel  is  keyed.  The  second  motion  shaft 
gears  with  the  shaft  driving  the  bottom  roll,  and  this 
latter  shaft  gears  through  double  helical  gearing  with 
the  shaft  which  drives  the  top  roll.  The  rolls  are  con- 
nected with  the  gearing  by  means  of  breaking  spindles 
and  muff  couplings.  The  couplings  are  held  up  to  their 
work  by  adjustable  wood  distance  pieces. 

The  motors  run  at  600  revolutions  per  minuite,  and 
the  rolls  at  from  40  revolutions  per  minute,  for  the 
breaking  down  mill,  to  60  revolutions  per  minute  for 
the  finishing  mill.  The  form  of  drive  described  above 
is  found  to  be  very  convenient,  and  to  absorb  very  little 
power. 

The  breaking  down  mill  is  driven  by  a  30  h.p.  motor 
fitted  with  an  overload  release,  which  is  set  to  cut  out  at 
50  per  cent,  overload.  The  distance  'between  the  rolls 
is  regulated  by  means  of  worms  and  worm  wheels  actu- 
ating large,  single,  square  thread*  screw.s  of  1-2  inch 
pitch.  There  are  50  teeth  in  each  worm  wheel.  The 
worm  shaft  is  divided  in  the  centre,  the  halves  being 
connected  by  means  of  a  friction  coupling,  so  that  w^hen 
it  is  necessary  to  "parallel"  the  rolls,  one  end  only  of 
the  top  roll  may  be  moved  at  a  time.  This  worm  shaft 
is  actuated  by  hand  wheels  at  either  end,  one  complete 
revolution  of  which  closes  or  opens  the  rolls  .01  inch. 
The  hand  and  worm  wheels  are  fitted  with  indicatoi*s 
and  divided  circles,  so  that  adjustment  of  the  rolls  can 
be  made  as  fine  as  .0005  inch.  For  ordinary  rolling  it  is 
usual  to  work  to  .001  inch  at  this  mill. 

It  has  been  found  difficult,  with  the  form  of  adjust- 
ment detailed  above,  to  prevent  the  top  roll  from  jump- 
ing when  the  bar  which  is  being  reduced  first  enters  be- 
tween the  rolls.  This  jump  may  arise  from  the  three 
following  causes :  Firstly,  there  may  be  slackness  be- 
tween the  roll  journals  and  bearings.  Secondly,  there 
may  be  looseness  in  the  attachments  between  the  bot- 
toms of  the  big  screws  and  the  caps  of  the  roll  hearings. 
Thirdly,  there  may  be  wear  between  the  big  screws  and 
the  threads  of  the  nuts  in  the  roll  housings.  When  it 
is  remembered  that  the  weight  of  the  top  roll  with  its 
brasses  and  adjusting  gear  amounts  to  about  two  tons, 
it  can  be  readily  imagined  that  signs  of  wear  will  soon 
become  apparent  between  these  nuts  and  screws.  Vari- 
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Cutting-out  Machines. 


Marking  Machine  and  STRONcaiOLD  Dook. 


ous  devices  have  been  tried  with  a  view  to  iirevent  this 
jumping  of  the  top  roll;  a  common  one  being  that  of 
heavy  weights,  situated  in  a  tunnel  below  the  floor  level, 
which  act  through  levers  and  rods  to  counterbalance  the 
weight  of  the  top  roll  and  gearing.  This  method,  how- 
ever, does  not  entirely  overcome  the  difficulty.  In  order 
to  avoid  excavating  for  a  tunnel,  the  following  arrange- 
ment has  in  this  case  been  adopted,  and  there  is  every 
reason  to  hope  that  it  will  be  entirely  successful  in  pre- 
venting the  jump  of  the  roll :  The  top  of  each  roll  hous- 
ing has  been  extended  on  one  side  so  as  to  form  a  hollow 
easing  in  which  a  powerful  buffer  spring  is  situated. 
E'ach  spring  is  of  sufficient  strength  to  take,  when  half 
compressed,  the  entire  weight  of  the  top  roll  with  its 
brasses  and  adjusting  gear.  When  the  top  roll  is  de- 
preased  to  within  one  inch  of  the  'bottom  one,  the.se 
springs  come  into  full  play,  and  thus  keep  the  big  screws 


Rotary  Blank-annealing  1"l  knack  and  Saw  dl  st-drmng  Plate. 


Tumbling  Barrel.  Drying  Drum,  and  Washing  Tanks. 

which  actuate  tlie  top  roll  in  close  contact  with  tlic  up- 
per side  of  the  threads  in  the  nuts.  There  is  thus  no 
weight  on  the  bar  that  is  being  rolled  other  than  the 
intentional  pinch  given  to  it  through  the  gearing.  Tliis 
arrangement  has  been  thoroughly  tested  and,  up  to  the 
present,  the  top  roll  lias  shown  no  sign  of  jumping.  Th<> 
bars  so  rolled  into  "fillets"  have  been  carerully  gauged 
and  found  to  be  remarkably  unifm-m  tliroughout  their 
entire  length.  The  rolls  in  this  mill  are  14  inches  in 
diameter  and  16  inches  in  length,  and  are  driven  at  49 
revolutions  per  minute. 

The  thinning  mill  is  driven  by  a  20  li.p.  motor  in  the 
same  manner  as  the  breaking  down  mill.  The  adjust- 
ment of  the  rolls  is  also  the  same,  but  the  gearing,  etc., 
is,  of  course,  of  somewhat  lighter  construction.  The 
rolls  in  this  mill  are  12  inches  in  diameter  and  14  inches 
in  length,  and  are  driven  at  50  revolutions  [)er  miiuite. 
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The  fiuishing  mill  is  Jrovon  liy  a  1('  indtiu'  in  tlio 
same  manner  as  the  otliers;  but  the  adjustinont  of  the 
ivlls  is  different.  The  distance  between  the  ivlls  is  var- 
ied by  raisin?  or  lowering:  the  bottom  roll  by  moans  <ii" 
long  steel  wedires.  whieh  are  aetuatod  by  a  'hand  wheel 
through  jrear  wheels  and  tine  screws.  The  hand  and 
gear  wh»vls  are  titled  with  indicators  and  divided  eir- 
eles.  so  that  adjustment  of  the  rolls  ean  'be  made  as  fine 
as  .0002  inch.  The  rolls  in  this  mill  are  10  inches  in 
diameter  and  \-  inches  in  length,  and  are  driven  at  60 
n^volutious  per  minute. 

The  bai-s  from  the  melting  department  are  fii*st  passed 
10  or  12  times  through  the  breaking  down  mill,  after 
whieh  they  are  annealed  in  the  fillet  annealing  furnace. 
They  are  then  passed  8  or  10  times  through  the  thinning 
mill  and  5  or  6  times  tlu'ougb  the  finishing  mill,  when 
they  should  be  the  correct  thickness  for  the  coin  that  is 
to  be  made.  For  silver  «nd  bronze  coins,  rolling  is  suffi- 
eejitly  accurate;  but  for  gold,  further  treatment  is  neces- 
sary. This  latter  metal  is  very  dense,  having  a  specific 
gravity  of  about  19  as  against  about  10  for  silver  and 
about  n  for  bronze.  The  variation  allowed  by  law  from 
a  standard  weight  is  also,  in  the  ease  of  gold  coins,  very 
small.  For  instance,  the  standard  weight  of  a  Britis'h 
sovereign  is  123.274  grains,  but  the  remedy  allowance 
is  only  .2  grain.  If  the  coin  exceed  this  limit,  by  even 
so  little  as  .01  grain,  it  is  rejected,  and  re-melted.  The 
remedy  allowance  on  silver  coins  is  much  more  gener- 
ous, weight  for  weight;  being  between  two  and  three 
times  as  great  as  for  gold. 

The  fillet  annealing  furnace  is  heated  by  oil-fuel 
mixed  with  steam  at  60  pounds  pressure  per  square  inch. 
The  floor  of  the  'heating  chamber  is  composed  of  three 
endless  chains,  travelling  side  by  side,  and  driven  by 
sprocket  wheels  situated  at  either  end  of  the  chamber. 
The  speed  at  which  the  chains  travel  can  be  varied  by 
means  of  a  speed  box  attached  to  the  driving  motor ;  so 
that  the  time  occupied  by  a  fillet  in  passing  through  t'he 
furnace  may  be  from  4  to  12  minutes.  The  fillets  are 
laid  flat  on  the  travelling  chain,  5  or  6  side  by  side,  and 
as  they  emerge,  pass  through  a  sheet  of  water;  so  that 
they  are  cooled  before  they  come  into  contact  with  the 
air.  This  arrangement  prevents  oxidation,  and  very 
little,  if  any,  discoloration  is  noticeable. 

Adjusting. — In  the  cavse  of  silver  and  bronze,  the  fil- 
lets pass  from  the  finishing  mill  to  the  blank  cutting 
machines:  but,  in  the  case  of  gold,  as  before  stated,  it 
is  found  that  further  adjustment  is  necessary.  The  gold 
fillets  are  accordingly  taken  to  the  draw-bench,  where 
they  are  drawn  betwen  two  fixed  steel  cylinders  by 
means  of  a  dog-clutch  which  engages  with  an  endless 
chain.  These  cylinders  are  about  4  1-2  inches  long  and 
3-4  inch  in  diameter;  they  are  highly  polished,  and  ex- 
tremely hard,  and  the  distance  between  them  can  be  ad- 
justed to  .001  inch.  By  this  means  the  small  inequali- 
ties in  the  thickness  of  the  fillets  are  regulated,  and  their 
variation  from  standard  is  reduced  to  a  minimum.  The 
fillets  then  pa.ss  to  the  blank-cutting  machines. 

Cutting. — There  are  three  of  these  machines,  each  one 
driven  by  a  separate  motor,  and  capable  of  cutting 
blanks  for  all  sizes  of  coins,  at  the  rate  of  300  per  min- 
ute. The  punches  and  beds  for  all  the  different  de- 
nominations are  interchangeable,  so  that  little  time  is 
occupied  in  changing  from  one  to  another.  Each  ma- 
chine is  fitted  with  an  automatic  variable  feed,  which 
can  be  inerea.sed  or  decreased  by  multiples  of  .05  inch. 

After  the  blanks  have  been  cut  from  the  fillets,  the 
skeletons  that  are  left  (technically  known  as  "scissel") 
are  cut  up  into  convenient  lengths,  and  made  up  into 
bundles  for  re-melting. 


Marking. — The  blanks  are  next  taken  to  the  marking 
machine,  where  raised  edges  are  formed  round  their  cir- 
cumferences. These  raised  edges  protect  the  impres- 
sions which  will  be  given  to  them  later  in  the  coining 
jiresses,  and  thus  prevent  their  being  rapidly  worn 
away.  This  machine  is  capable  of  marking  600  blanks 
per  mitmte.  The  blanks  pass  between  a  circumferential 
groove,  in  a  rai)idly-revolving  hard  steel  disc,  and  an- 
other groove,  struck  from  the  same  radius,  in  a  fixed 
hard  steel  block.  The  distance  between  the  disc  and  the 
block  can  be  varied,  so  that  any  size  of  blank  may  pass 
between  them.  The  blanks  are  then  annealed,  and  thor- 
oughly cleaned. 

Annealing.  The  blank  annealing  furnace  is  heated  in 
the  same  manner  as  the  one  used  for  annealing  the  fil- 
lets; but  the  arrangements  for  passing  the  work  through 
is  different.  The  blanks  are  fed  into  the  machine 
through  a  sheet  iron  hopper.  This  hopper  is  attached  to, 
and  revolve  with  a  cost  iron  hollow  cylinder,  on  the  in- 
ternal surface  of  which  is  cast  a  hollow  thread  of  very 
coarse  pitch.  The  blanks  follow  this  thread,  moving  for- 
ward slowly  as  the  cylinder  revolves,  until  they  fall 
through  an  opening  which  communicates  with  a  shute 
leading  into  a  vessel  containing  water.  The  flame  sur- 
rounds the  cylinder,  which  is  kept  at  a  red  heat  during 
the  process  of  annealing.  The  time  taken  by  the  blanks 
in  their  passage  through  the  furnace  is  regulated  in  the 
same  manner  as  in  the  fillet  annealing  furnace.  The 
blanks  are  cooled  before  they  come  into  contact  with  the 
air,  and  oxidation  is  thus  prevented. 

Blanching  and  Cleaning. — After  having  been  anneal- 
ed, the  'blanks  are  cleaned  in  a  weak  solution  of  sul- 
phuric acid ;  washed  and  dried ;  they  are  then  ready  to 
receive  the  impression  from  the  dies.  The  solution  of 
snlphiiric  acid  is  contained  in  a  copper  tumbling  barrel 
which  revolves  at  about  40  revolution  per  minute,  and 
is  so  designed  that  it  can  be  tilted  for  filling  and  empty- 
ing. After  treatment  by  the  acid,  the  blanks  are  wash- 
ed in  tanks  containing  hot  and  cold  water,  and  are  then 
placed  in  the  drying  drum  with  beechwood  sawdust. 
Beechwood  is  used  for  this  purpose  because  it  contains 
no  resin,  or  other  ingredient  likely  to  discolor  the  blanks 
or  make  them  adhere  to  one  another.  The  drying  di'um 
is  hexagonal  in  section,  the  sides  made  of  hardwood,  and 
the  ends  and  attachments  of  brass.  This  drum  revolves 
at  about  25  revolutions  per  minute,  and  the  blaults  and 
sawdust  remain  in  it  for  about  ten  minutes.  They  are 
then  tipped  into  a  circular  sieve,  and  shaken  over  the 
hot  plate.  The  me.sh  of  the  sieve  is  large  enough  to  allow 
the  sawdust  to  pass  freely  through  the  bottom,  but  small 
enough  to  retain  the  blanlts.  The  hot  plate  consists  of 
a  flat  sheet  iron  pan  about  6  feet  long,  4  feet  wide,  and 
with  sides  6  inches  high.  It  is  supported  on  four  iron 
legs,  and  stands  about  3  feet  6  inches  from  the  ground. 
Beneath  the  pan,  and  in  close  contact  with  it,  is  a  steam 
coil,  by  means  of  which  the  sawdust  is  dried,  and  may 
be  used  over  again. 

Coining. — The  coining  presses,  of  whieh  there  are 
three,  are  of  the  type  in  which  the  pressure  is  given  to 
the  coins  through  levers  and  toggle  joints.  The  hard 
steel  knuckles  of  the  toggle  joints  are  of  exceptionally 
large  dimensions,  so  that  coins  can  be  struck  at  the  rate 
of  100  per  minute  without  any  danger  of  them  becoming 
overheated.  Each  press  is  driven  by  its  own  motor,  and 
arranged  so  that  the  drive  can  be  made  either  through 
a  belt  or  gearing.  The  number  of  blows  struck  per  min- 
ute can  be  varied  from  30  to  100  by  means  of  a  5-step 
controller. 

The  top  and  bottom  dies  move  up  and  down,  the  col- 
lar plate  remaining  stationary.    The  blanks  are  placed 
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Automatic  Weighing  Machine. 


in  the  feed  tube  by  the  operator,  in  piles  of  abont  30 
They  are  fed  to  the  dies,  automatically,  by  steel  feeding 
fingers,  which  take  one  blanlj  at  a  time  from  the  feed 
tube,  and  drop  it  into  the  collar,  at  the  same  time  pu.sh- 
ing  the  previously  struck  piece  into  the  delivery  tube. 

Hitherto,  when  coining,  it  has  frequently  been  the 
ca-se  that,  for  sortie  reason  or  other,  a  l)lank  has  not  been 
placed  between  the  dies  at  the  proper  moment.  Tliis 
may  occur  through  the  feed  tube  being  empty,  or 
through  a  bent  blank  sticking  in  the  tube.  In  every 
ease  the  dies  have  come  together  ("clashed"),  and  have 
been  rendered  useless.  It  has  been  knowai  in  a  large 
mint  for  as  many  as  12  dies  to  be  "clashed"  in  one  day; 
representing  a  cost  of  not  less  than  .$22,  over  and  above 
the  time  taken  in  changing  the  dies.  As  a  general  rule 
a  pair  should  be  capagle  of  striking  about  80,000  pieces 
before  becoming  unfit  for  further  use.    In  order  to  pre- 


OVERLOOKING  AND  DEFACING  MACHINES. 


vent  the  po.ssibility  of  "clashed"  dies,  a  device  has  been 
adopted  in  these  presses,  by  means  of  which  the  dies 
do  not  come  together  unless  a  blank  has  been  placed  be- 
tween them.  This  device  consists  of  a  special  clutch  be- 
tween the  flywheel  and  the  main  shaft,  which  is  actuat- 
ed by  an  arrangement  of  levers  connected  with  the  feed- 
ing fingers.  In  the  event  of  a  blank  not  being  fed  to 
the  dies,  the  clutch  is  released,  and  the  column  holding 
the  top  die  is  stopped  instantly,  at  its  highest  point:  the 
flywheel  continuing  to  run  idle  on  the  main  shaft.  This 
attachment  takes  up  no  extra  floor  space,  and  is  exceed- 
ingly neat  and  efi'ective.  By  its  means  also,  single  strokes 
can  be  made  by  the  press ;  a  very  convenient  arrange- 
ment when  setting  a  new  pair  of  dies. 

After  the  coins  have  been  struck,  they  are  pushed  into 
the  delivery  tube  and  delivered  to  a  bowl  placed  in  the 
front  'of  the  press.  The  finislied  coins  are  forwarded 
to  the  examining  department,  where  they  are  subjected 
to  various  tests  before  they  are  issued. 

Testing. — In  the  case  of  gold  coins  and  50  cent  and 
25  cent  pieces,  each  one  is  weighed  separately  on  an 
automatic  weighing  machine.  The  10  cent  and  5  cent 
pieces  are  weighed  in  groups,  in  a  hand  scale,  against  a 
standard  dollar  weight;  while  the  1  cent  pieces  are 
weighed,  in  a  hand  scale,  against  an  avoirdupois  pound, 
which  should  contain  exactly  eighty  of  them. 

The  automatic  weighing  machines  are  very  delicate 
instruments,  the  weighing  being  so  accurate  that  the 
beam,  when  fully  loaded,  will  turn  with  .01  of  a  grain. 
Each  machine  will  weigh  20  coins  per  minute.  The 
coins  are  fed  into  a  hopper  by  the  attendant.  One  coin 
is  then  pushed  automatically  on  to  a  flat  pan  attached  to 
one  end  of  the  beam;  where  it  remains  for  3  seconds; 
after  which  it  is  pushed  off  by  the  succeeding  coin.  Dur- 
ing the  time  if  is  resting  on  tlie  pan  its  weight  deter- 
mines whicli  one  of  three  shutes  it  shall  drop  into  wlien 
it  is  pushed  oil'.  These  shutes  lead  to  three  boxes;  one 
for  those  coins  that  are  too  light,  a  second  for  those  tliat 
are  too  heavy;  while  a  third  receives  those  that  are  of  the 
correct  weight.  The  latter  are  taken  to  the  overlooking 
machine,  where  they  are  spread  on  a  travelling  baiul  aiul 
carefully  examined.  Any  that  are  found  to  be  discolor- 
ed or  otherwise  imperfect  are  picked  out.  The  band 
travels  over  rollers,  and,  on  reaching  one  end  of  the  ma- 
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chine,  the  blanks  are  tunioil  ovor  aufninat ii'ally,  so  that 
the  other  side  of  the  coins  may  be  oxaniiiuHi 

All  the  ?oUl  coins,  and  the  r>0  cent  and  25  cent  pieces 
that  have  successively  passed  thronsrh  the  forcgoins; 
tests,  are  then  rnnii,  singly,  on  an  iron  block,  to  find  if 
they  liave  the  correct  ring,  and  arc  not  "dumb." 

Those  coins  which  ha\c  been  found  to  be  liglit,  or 
heavy,  or  "dumb."  or  discolored,  or  in  any  way  imper- 
fect, are  destroyed  in  the  defacing  machine,  and  rc- 
melttnl.  The  defacing  machine  is  of  similar  design  to 
the  marking  macliine.  but  whereas  the  groove  in  the  disc 
of  the  latter  is  a  plain  one.  that  in  the  defacing  machine 
is  divided  into  a  series  of  notches,  so  that  the  edges  of 
the  defective  coins  are  notched  all  the  way  round. 

The  gtxid  iNiins  are  delivered  to  the  office,  where  they 
are  counted  into  bags  by  the  telling  machine.  This  ma- 
chine automatically  counts,  and  delivers  into  a  'bag,  any 
number  of  coins,  as  required.  When  the  desired  number 
have  been  delivered,  the  machine  stops,  until  the  trigger 
is  again  inilled  for  the  next  bag.  Any  number  of  coins 
may  be  counted  on  this  machine,  from  100  to  2,000;  and 
any  size  of  coin,  from  50  cents  to  5  cents. 

In  addition  to  the  machinery  mentioned  above,  there 
are  several  auxiliary  machines,  for  various  purposes, 
throughout  the  coining  department.  Weigh  bridges,  for 
weighing  truck  loads  of  raw  metal;  bullion  balances,  of 
various  capacity,  for  weighing  the  metal  during  the  pro- 
cesses of  coining;  automatic  and  hand  drying  eutlJers, 
etc. 

For  the  storing  of  bullion  the  Mint  is  equipped  with 
three  strong  rooms;  one  in  the  Mint  office,  one  in  the 
melting  house,  and  one  in  the  rolling  and  cutting  depart- 
ment. These  strong  rooms  are  fire  and  burglar  proof, 
and  are  fitted  with  doors,  each  of  which  has  four  com- 
bination locks  controlled  by  triple  time  clocks,  and  ar- 
ranged so  that  no  door  may  be  opened  without  the  pres- 
ence of  at  least  two  officials.  A  refinery  will  shortly  be 
erected  in  connection  with  the  Mint,  in  which  gold  will 
be  treated  by  the  electrolytic  process. 


Lathe  .-Attached  to  Armature. 


Necessity,  The  Mother  of  Invention. 

Mr.  Elvin  F.  Brough,  electrician,  Tweed,  Out.,  sends 
the  following  interesting  account  of  a  difficulty  he  was 
placed  in  and  the  manner  in  which  he  extricated  him- 
self: 

"Having  had  occasion  to  turn  down  the  commutator 
on  our  small  25  kw.  direct    connected    generator,  I 


thought  of  a  rather  novel  method  of  accomplishing  it. 
As  I  could  not  put  the  armature  in  the  lathe  wnthout  re- 
moving the  crank  disc  and  flywheel,  I  succeeded,  with 
the  assistance  of  Mr.  Cotton,  our  machinist,  in  bringing 
in  part  of  the  lathe  to  the  machine,  by  securing  the  com- 
pound rest  off  the  lathe  to  a  small  oast  plate  about  12 
inches  long,  6  inches  wide  and  1  inch  thick,  and  clamping 
the  plate  to  the  two  top  studs  of  the  outside  main  bear- 
ing of  the  generator. 

After  removing  the  brush  holder  ring  and  starting 
the  engine,  a  smooth,  even  cut  was  easily  taken  off  the 
commutator  with  a  stiflP  boring  bar  held  in  the  tool  post. 

I  enclose  a  photo  'of  the  attachment  in  place,  except 
that  the  brush  holder  ring  is  in  place  when  the  photo 
was  taken. 

This  attachment  could  easily  be  used  by  others  placed 
in  the  same  position  I  was,  by  borrowing  the  compound 
rest  from  a  neighboring  machine  shop,  if  they  are  not 
fortunate  enough  to  have  one  in  the  plant. 


Manitoba  Civil  Engineers  Discuss  Concrete. 

The  Manitoba  branch  of  the  Canadian  Society  of 
Civil  Engineers  met  recently  in  the  Manitoba  Univer- 
sity senate  room,  and  Mr.  C.  W.  Noble  gave  an  inter- 
esting address  on  the  subject  of  reinforced  concrete 
and  various  styles  of  bars  used  for  reinforcement.  Mr. 
Noble  traced  the  history  of  the  use  of  steel  with  con- 
crete, and  shoAved  the  rapid  gro-wth  of  this  form  of 
construction. 

The  theory  and  testing  of  reinforced  concrete  beams 
was  dealt  v^^ith.  The  test,  he  said,  should  be  made  in 
such  a  manner  that  the  loads  will  not  form  an  arch 
and  so  give  erroneous  results.  About  25  per  cent,  of 
the  tested  beams  fail  by  reason  of  the  sill.  The  other 
ways  in  which  a  beam  may  fail  are  by  compression  of 
the  concrete,  by  tension,  by  elongation  of  the  steel,  and 
by  shear.  The  main  different  types  of  bar  used  in  re- 
inforcement are  plain  bars  of  mild  steel  used  almost 
entirely  in  Europe  and  England;  corrugated  bars  of 
mild  steel  and  twisted  bars.  A  new  method  of  con- 
struction is  now  VTsed,  whereby  the  steel  frame  is  built 
complete  in  the  shop,  instead  of  being  put  together  in 
the  field. 

Mr.  Noble  also  spoke  about  the  use  of  wire  work  and 
gave  a  table  of  .relative  cost  in  Winnipeg  of  high  car- 
bon, twisted,  and  plain  bars  of  the  new  style  corru- 
gated bars,  and  of  the  Kohn  and  plain  mild  steel  bars. 

Mr.  Noble  said  he  has  frequently  to  have  tests  made 
of  cement  and  concrete,  and  expressed  pleasure  that 
the  engineering  department  of  the  university  proposed 
putting  in  a  cement  testing  laboratory  and  also  put- 
ting in  a  large  machine  for  testing  bars  and  materials. 


Honor  for  Inspector  H.  F.  Strickland. 

Mr.  H.  F.  Strickland,  chief  eeletrical  inspector  of 
the  Canadian  Fire Underw^riters  at  Toronto,  has  received 
notice  from  Mr.  C.  M.  Goddard,  secretary  of  the  Un- 
derwriters' National  Electrical  Association,  Boston, 
that  he  has  been  appointed  to  act  with  the  Committee 
on  Street  Railway  Property  from  the  Underwriters' 
National  Electrical  Association  of  the  United  States. 
This  committee  is  composed  of:  Ralph  Sweetland.  Bos- 
ton, Mass.  (chairman)  ;  Wm.  McDevitt.  Philadelphia, 
Pa. ;  B.  E.  Loomis,  New  York ;  0.  B.  Johnson,  Boston ; 
and  Mr.  H.  F.  Strickland. 
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1    QUESTIONS  AND  ANSWERS  | 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

t.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 
stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 
the  close  ot  the  month  preceding  publication. 

1  Questions  should  be  confined  to  subjects  of  general  interest.  Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  m- 
telligent  treatment  should  be  placed  in  the  bands  of  a  consulting  engineer, 
caot  be  considered  in  this  department. 


Question  No.  1. — Does  an  ineandeseent  lamp  consume 
more  current  as  it  gets  older,  and  does  a  110  volt  lamp 
take  more  or  less  current  than  a  115  volt  lamp? 

Answer. —  (1)  No,  the  current  consumed  by  an  in- 
candescent lamp  grows  slightly  less  all  the  time  that  it 
is  burning,  though  the  difference  is  not  very  marked, 
the  consumption  at  the  end  of  the  useful  life  being 
only  about  5  per  cent,  less  than  Avhen  the  lamp  was 
new.  (2)  A  110  volt  lamp  takes  less  current  than  one 
of  115  volts,  that  is  of  course  assuming  that  you  are 
speaking  of  lamps  of  equal  candle  power  and  ef- 
ficiency. This  means  lamps  of  the  same  total  wattage, 
in  view  of  which  you  will  see  that  as  the  lamp  voltage 
is  raised  the  ciirrent  must  be  less  and  less,  because  the 
total  wattage  is  the  product  of  the  current  and  voltage, 
therefore  if  one  factor  be  increased  the  other  must  be 
decreased  in  exactly  the  same  proportion,  or  else  the 
product  would  not  remain  the  same.  In  considering 
this  question  you  must  differentiate  very  carefully  be- 
tween lamps  of  different  voltages,  that  is,  lamps  care- 
fully tested  and  selected  to  find  the  proper  voltage  on 
which  to  rvin  them,  and  lamps  of  the  same  voltage  run 
on  varying  potentials.  In  this  latter  case  the  higher 
the  voltage  the  larger  the  currents ;  to  illustrate,  a  115 
volt  lamp  on  a  115  volt  circuit  takes  less  current  than 
a  110  volt  lamp  on  a  110  volt  circuit,  but  a  110  volt 
lamp  on  115  volts  takes  more  current  than  the  same 
lamp  does  on  110  volts. 

Question  No.  2. — In  testing  meters  Iniilt  for  use  with 
current  transformers,  do  the  government  charge  a  fee 
that  is  fixed  by  the  rating  of  the  current  transformer 
or  by  the  meter;  that  is,  supposing  they  were  inspecting 
a  five  ampere  meter  which  had  a  dial  that  was  suitable 
for  use  Avith  a  forty  to  one  200  ampere  series  trans- 
former, would  they  charge  you  for  a  5  ampere  or  a  200 
ampere  meter? 

Answer. — There  is  something  to  be  said  on  each  side 
of  the  question.  We  are  inclined  to  think  that  if  you 
had  the  only  meter  calibrated,  that  the  inspector  would 
let  you  off  with  a  5  ampere  fee,  notwithstanding  that 
the  name  plate  of  the  instrument  read  200  amperes. 
If  the  test,  on  the  other  hand,  included  the  transformer 
as  well  as  the  meter,  we  think  that  without  doubt  the 
fee  charged  would  be  that  for  a  200  ampere  meter. 


Question  No.  8. — Have  all  wattmeters  to  l)e  inspected 
by  the  Government,  if  so  how  often.  Are  mercury  and 
other  chemical  meters  legal  in  Canada? 

Answer. — The  Electricity  Inspection  Act,  which  is 
the  one  governing  the  inspection  of  meters,  calls  for  all 
integrating  wattmeters  that  are  \ised  for  the  purpose 
of  making  a  charge  to  bo  inspected.  In  view  of  this  it 
is  not  necessary  to  have  the  Government  test  and  seal 
meters  that  are  used  only  for  such  purposes  as  check- 
ing a  flat  rate  customer,  whose  bill  is  already  deter- 
mined by  a  flat  rate  agreement,  or  for  the  internal  in- 


formation of  a  plant,  such  as  those  on  a  generating 
switchboard.  The  Act  states  that  meters  must  be  re- 
inspected  within  twelve  months  after  the  expiration  of 
the  five  years,  following  the  first  or  any  subsequent  in- 
spection, which  makes  the  maximum  periods  really  six 
years  apart.  Chemical  meters  are  not  legal  in  Cana- 
da, as  they  are  not  direct  reading,  except  that  any  that 
are  in  use  may  be  retained,  though  no  new  ones  may 
go  in.  We  would  point  out,  though,  that  the  ordinary 
mercury  meter  is  not  a  chemical  instrument,  but  on  the 
contrary  is  a  motor  meter,  and  as  such  is  perfectly 
legal. 


Question  No.  4. — There  are  one  or  two  devices  on  the 
market  for  preventing  high  tension  current  entering  a 
building  over  the  secondary  wires.  Do  you  think  that 
they  are  a  good  thing  to  put  on? 

Answer. — We  do  not  believe  in  cumbering  a  system 
with  anything  more  than  is  really  necessary,  least  of 
all  an  automatic  device  which,  because  it  operates  only 
once  in  a  great  while,  may  be  out  of  order  just  at  the 
time  when  it  is  most  urgently  needed.  The  best  prac- 
tice is  without  doubt  to  ground  your  secondaries.  If 
this  be  thoroughly  done  you  need  have  but  little  fear 
of  any  primary  voltage  which  may  get  on  to  your  sec- 
ondary circuit. 


Question  No.  5. — Is  there  any  easy  way  of  getting  a 
reduced  voltage  from  ordinary  transformers  for  start- 
ing induction  motors  without  going  to  the  expense  of 
putting  in  a  compensator? 

Answer. — About  the  simplest  way  to  do  this  is  to  con- 
nect the  secondaries  of  the  transformers  which  supply 
the  motor  in  Y,  and  take  a  tap  out  at  a  suitable  point 
in  order  to  get  the  reduced  starting  potential  required. 
This  can  be  done  very  frequently  with  certain  stand- 
ard apparatus  provided  that  the  load  on  the  motor  is 
not  so  great  as  to  require  more  than  about  50  per  cent. 
A'oltage  to  start  it.  For  instance,  assume  transformers 
with  a  2,080  volt  primary  and  a  115-230  volt  secondary 
connected  to  a  2,200  volt  primary  circuit,  the  primaries 
in  the  delta  and  the  secondaries  in  Y.  You  will  then 
get  about  420  volts  fi-om  the  outside  ends  of  the  second- 
aries, and  half  that  potential  from  their  middle  points. 
This  would  probably  handle  a  440  volt  motor  very  satis- 
factorily, providing  that  the  starting  duty  was  not  too 
heavy,  all  the  extra  apparatus  needed  being  a  plain 
triple  pole  double-throw  knife  switch.  If  you  connect 
the  motor  to  the  three  centre  terminals,  the  outside 
leads  from  the  transformers  going  to  three  of  the  end 
terminals,  and  the  middle  points  to  the  other  three,  the 
switch  when  thrown  on  to  the  latter  will  give  the  motor 
half  potential,  and  when  thrown  the  other  way  will  put 
it  on  to  full  voltage.  You  must  luiderstand  of  course 
that  the  scheme  is  not  properly  suitable  for  anything 
more  than  emergency  use,  if  for  no  reason  than  that 
Avith  it  the  motor  takes  more  starting  current  From  the 
line  than  if  connected  through  a  compensator. 


Question  No.  fJ. — Is  the  transforiuor  regulation  the 
rise  in  voltage  Avhen  the  load  goes  oft",  or  the  fall  wlieu 
a  load  is  put  on  ? 

AnsAver. — The  Standardization  Rules  of  the  Institute 
state  that  the  regulation  of  a  transformer  is  the  ratio 
betAveen  the  rise  of  secondary  A'oltage  from  full  load  to 
no  load,  and  the  secondary  A'oltage.  It  does  not  sp(>- 
cifically  say  whether  this  latter  quantity  is  to  be  taken 
as  the  value  at  full  load  or  no  load,  but  as  full  load  is 
generally  taken  as  the  standaj'd  condition,  Ave  Avould 
judge  that  it  is  intended  to  be  iised  in  this  case. 
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LiSKEARD  Light  Heating  and  Power  Company's  Plant. 


New  Liskeard's  Power  Developenent. 

The  Liskiard  Light,  Heat  &  Power  Company's  plant, 
part  of  which  is  showni  in  the  illustration,  is  one  which 
evidences  the  progressiveness  of  the  Northern  Ontario 
people.  The  company  was  formed  last  year  to  take  over 
the  plant  owned  by  'Mr.  Kalil  Farah  at  New  Liskeard, 
together  with  the  one  hundred  and  sixty  acres  of  land  in 
connection  with  it.  When  taken  over  by  the  company 
the  plant  had  the  franchise  for  light,  heat  and  power  in 
the  town  of  New  Liskeard,  where  it  had  been  supplying 
domestic  and  commercial  lighting  for  four  months,  power 
being  sx;pplied  by  an  aiixiliary  steam  plant,  consisting 
of  a  200  h.p.  Robb-Armstrong  engine,  belted  to  a  120  kw. 
3-phase  60-cycle  2,200-volt  Westinghouse  generator  run- 
ning at  900  revolutions  per  minute.  The  greater  part  of 
the  town  was  then  already  wired  for  domestic,  commer- 
cial and  street  lighting.  The  hydro-electric  power  which 
now  has  been  developed  is  known  as  Chester's  Falls  and 
is  three  miles  west  of  the  town  of  New  Liskeard.  The 
power  development  consists  of  a  dam,  a  steel  pipe  line, 
and  a  power  house  containing  one  hydraulic  unit  direct 
connected  to  a  generator.  The  dam  is  24  feet  high 
and  not  only  increases  the  head,  but  also  serves  the  pur- 
pose of  a  storage  basin  by  means  of  which  the  capacity 
of  the  plant  is  greatly  increased.  A  36  inch  diameter 
steel  pipe  line  runs  from  the  dam  to  the  power  house,  a 
distance  of  2,150  feet,  giving  a  head  of  105  feet. 

The  equipment  of  the  power  house  is  unique.  The 
hydraulic  equipment  consists  of  one  360  h.p.  single  hori- 
zontal turbine  in  spiral  scroll  case  with  special  oil  gover- 
nor and  pressure  regulator.  The  turbine  is  of  special 
Swiss  design  and  is  supplied  by  the  Allis-Chalmers-Bul- 
lock  Company,  of  Montreal,  who  are  manufacturers  of 
the  hydraulic  machinery  of  Escher,  Wyss  &  Company,  of 
Zurich.  Switzerland. 

The  turbine  is  direct  connected  to  a  250  kw.  3-phase, 
60-cycle,  2,500-volt  generator,  running  at  600  revolu- 
tions per  minute.  An  8  kw.  120  volt  exciter  is  direct 
connected  to  the  generator  shaft.  The  hydraulic  and 
electrical  equipment  of  the  power  house  is  supplied  by 
the  Allis-Chalmers-Bullock  Company. 

The  current  is  transmitted  to  New  Liskeard  at  2,500 
volts  on  a  3-phase  transmission  line.  The  steam  plant 
will  be  used  in  case  of  emergency,  and  if  necessary  the 
two  plants  may  be  run  together,  as  the  necessary  syn- 
chronizing api>aratus  has  been  installed  for  such  pur- 
pose. 

The  company  have  lately  bought    the    electric  light 


plant  in  Haileybury  and  connected  it  to  this  water  power. 
They  also  supply  the  corporation  of  New  Liskeard  with 
about  one  hundred  horse-power  for  pumping  the  water 
for  the  waterworks,  and  expect  soon  to  do  the  same  in 
Haileybury.  On  the  first  of  May  they  will  put  on  an  all- 
day  service  and  expect  several  small  motors  will  be  in- 
stalled. They  have  now  about  3,000  incandescent  lights 
and  16  arcs  in  New  Liskeard  and  about  the  same  in 
Haileybury. 

The  possibilities  of  New  Liskeard  in  the  matter  of 
manufacturing  are  extensive,  as  there  is  a  large  tract  of 
country  to  be  supplied.  Mr.  H.  Farah  is  superintendent 
of  the  company ;  Fred  Hodge,  Haileybury,  chief  electri- 
cian, and  E.  F.  Snelgrove,  New  Liskeard,  accountant. 


Manitoba  Telephone  Arrangements. 

The  Manitoba  Telephone  Commission  is  preparing 
requisitions  for  material  and  planning  the  Avork  to  be 
carried  out  during  the  coming  reason  for  the  extension 
and  development  of  the  long  distance  service  and  sub- 
scribers' exchanges  throughout  the  province.  Particu- 
lar attention  is  being  given  to  applications  for  service 
required  by  the  farmers.  One  of  the  first  long  distance 
lines  to  be  extended  is  from  Selkirk  to  Whytewold  and 
Winnipeg  Beach,  and  on  to  Gimli.  This  line  will  be  a 
boon  to  Winnipeg  people  who  spend  the  summer  at 
Winnipeg  Beach  or  Whytewold,  and  will  give  Gimli 
direct  commimication  with  Winnipeg. 

In  cases  where  municipalities  are  not  making  ar- 
rangements to  build  lines  of  their  own,  the  farmers 
may  join  together  and  build  lines  of  their  own,  and  Avill 
be  permitted  to  connect  Avith  the  Government  line  at 
the  nearest  point.  The  Government  Avill  also  build  a 
circuit,  if  one  is  not  already  built,  free  of  charge,  to 
connect  with  the  farmer's  line  from  any  exchange  to 
the  limits  of  the  exchange.  Service  will  be  furnished 
at  that  exchange  at  an  annual  cost  of  from  three  to 
eight  dollars,  according  to  the  size  of  the  exchange. 

In  cases  where  the  farmers'  line  is  some  distance 
from  the  exchange,  the  Government  Avill  build  a  line 
from  the  nearest  exchange  and  maintain  it  for  two 
dollars  per  quarter-mile  per  year.  Individual  farmers 
located  within  a  short  distance  of  the  Government  lines 
can  make  arrangements,  if  they  wish.  Avith  the  tele- 
phone commission  to  get  service  on  the  Government 
lines  at  the  regular  rate  of  $24  per  year. 
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Slow  Burning  Wcathcr-Proof  Again. 

Mr.  J.  Bennett,  chief  electrical  inspector  of  the  Cana- 
dian Fire  Underwriters'  Association  for  Montreal, 
writes  to  us  as  follows : 

In  your  issue  of  April  4,  I  find  an  article  headed 
"Slow-Burning  Weather-proof  Indoors,"  which  con- 
sists of  a  letter  from  my  confrere,  Mr.  IL  F.  Strickland, 
chief  electrical  inspector  for  Ontario,  in  which  the 
question  of  a  bulletin,  which  had  emanated  from  this 
office,  a  copy  of  which  I  am  enclosing  you,  is  the  sub- 
.jeet  of  discussion.  The  difference  of  opinion  is  entirely 
due  to  the  wrong  application  of  the  wording  in  the 
name  of  this  Avire.  Rule  42  of  the  National  Electrical 
Code  is  very  clear  and  explicit,  and  states  just  exactly 
the  character  of  wire  that  will  be  permitted  for  in- 
doors installation  in  this  territory.  This  wire  is  not  so 
liable  to  make  a  path  for  flames  nor  to  soften  under 
heat,  as  the  wire  having  an  outer  braid  slicked  down 
with  a  weather-proof  compoiuul. 

The  wire  to  which  we  object  is  now  being  manufac- 
tured by  only  one  manufacturer  in  the  United  States, 
and  some  of  the  manufacturers  in  this  district  have 
written  this  department,  agreeing  with  us  that  the  wire 
should  not  be  permitted  under  any  circumstances,  and 
congratulated  us  on  the  issuing  of  instriictions  explain- 
ing the  matter.  This  office  will  be  pleased  to  enlight- 
en any  interested  parties  regarding  the  interpretation 
of  this,  or  any  other  question  coming  within  its  juris- 
diction. I  thank  you  for  the  opportunity  given  to  ex- 
plain what  seems  to  be  a  misunderstanding. 

The  bulletin  referred  to  by  Mr.  Bennett  is  as  follows, 
and  is  dated  January  27  last : 

"As  some  misiuiderstanding  appears  to  exist  in  the 
electrical  trade  with  reference  to  a  wire  known  as  slow 
burning  weather-proof  wire,  we  judge  it  proper  to  ad- 
vise you  that  the  electrical  department  of  this  associa- 
tion will  not  issue  certificates  on  electrical  equipments 
in  which  this  wire  is  used  for  interior  installation.  You 
will  understand  that  the  wire,  called  the  above  name,  is 
not  a  slow  burning  wire  in  any  sense,  and  is  intended 
only  for  exterior  construction.  In  places  where  the 
national  Electric  Code  permits  the  use  of  slow  burning 
wire,  our  electrical  department  will  be  prepared  to 
accept  slow  burning  wire  or  weather-proof  slow  burn- 
ing.." 

Mr.  Strickland,  when  shown  the  above  letter,  said 
that  there  was  no  difference  of  opinion  between  Mr. 
Bennett  and  himself  on  the  subject.  The  rules  of  the 
Montreal  and  Toronto  districts  did  not  conflict  in  any 
way.  What  they  were  both  trying  to  get  after  was  the 
ordinary  weather-proof.  Mr.  Bennett's  ideas  and  his 
own  were  the  same  on  the  matter,  and  the  apparent  dis- 
agreement resulted  only  from  a  mistaken  interpreta- 
tion of  phraseology. 


A  Bull  River  Power  Plant. 

Electricity  is  growing  in  fa\or  for  mine  work.  In 
British  Columbia  the  Bull  River  Power  &  Light  Com- 
pany on  Bull  river,  near  Fort  Steele,  is  erecting  an 
equiqment  which,  it  is  expected,  will  supply  power  to 
mining  and  general  industries  throughout  Southeast 
Kootenay.  The  enterprise  involves  the  production  of 
over  10,000  horse-power  of  electrical  energy  from  the 
river,  and  already  a  grade  more  than  3,000  yards  in 
length  has  been  completed  to  accommodate  a  flume  IG 
feet  by  8  feet  on  the  inside.  A  gravitation  dam  seven 
feet  high,  with  an  inclination  of  23  degrees  from  the 
perpendicular,  is  about  to  be  installed  at  the  intake 
and  will  rest  on  rock  foundation  from  baidv  to  bank. 


The  principle  of  this  form  of  dam  is  that  it  repre- 
sents the  minimum  of  resistance  to  the  downstream 
pressure  of  water,  while  each  foot  of  rise  over  the  toe 
of  the  structure  increases  the  weight  bearing  on  the 
foundations,  so  that  the  higher  the  water  the  safer  the 
dam.  This  work  will  go  in  about  one  and  a  half  miles 
above  the  falls,  and  the  i)oint  where  the  Kootenay  Cen- 
tral Railway  will  cross  the  river.  The  power  house  will 
be  erected  a  short  distance  below  the  railway  crossing 
and  will  be  equipped  with  a  complete  outfit  of  percus- 
sion water  wheels,  operating  under  a  vertical  head  of 
over  275  feet. 

Already  more  than  $80,000  has  been  spent  on  the  \m- 
dertaking,  which  includes  the  acquirement  of  a  large 
amount  of  placer  ground  near  and  around  the  power 
house  site.  The  placers  on  Bull  river,  both  above  and 
below  the  canyon,  have  been  worked  in  a  small  way  for 
years  by  the  Fort  Steele  men,  and  considerable 
amounts  of  gold  taken  out.  The  indications  and  re- 
turns from  the  ground  owned  by  the  company  have 
been  most  satisfactory". 

The  primary  idea  is  to  supply  Cranbrook,  Fernie, 
Ilosmer,  Elko,  Marysville  and  Moyie  with  electric  light 
and  power.  A  further  market  may  be  secured  for  the 
power  proposed  to  be  used  in  the  electrification  of  the 
mountain  sections  of  the  Crow's  Nest  section  of  the 
C.  P.  R. 

George  E.  Henderson,  manager  for  the  company,  re- 
turned recently  from  Merrilan,  AYis.,  and  is  putting  on 
a  force  of  60  men  to  complete  the  dam,  flume  and  pipe 
lines. 


Mr.  Sothman  Returns  from  Michig-an  Trip. 

Mr.  P.  W.  Sothman,  chief  engineer  of  the  Ontario 
Hydro-Electric  Power  Commission,  has  returned  from 
a  trip  to  Grand  Rapids,  Croton  and  Muskegon,  Mich., 
where  he  has  been  investigating  the  high  power  trans- 
mission lines.  He  inspected  at  Grand  Rapids  a  power 
station  and  transmission  line  which  carries  76,000  volts. 
Nothing  definite  has  yet  been  decided  about  the  equip- 
ment of  the  Ontario  Hydro-Electric  Power  Commis- 
sion's proposed  transmision  line,  other  than  that  some 
form  of  suspended  insulator  will  be  used.  Mr.  Soth- 
man will  also  visit  the  Central  Colorado  Power  Com- 
pany's plant  at  Colorado  Springs  about  the  middle  of 
the  present  month.  This  company  is  installing  a  90,000 
volt  transmission  line,  which  will  be  started  in  about 
a  fortnight.  Later  Mr.  Sothman  intends  to  visit  the 
Stanislaus  Electric  Company's  plant  and  that  of  the 
Great  Western  Company  in  California,  as  well  as  some 
large  plants  in  Mexico.  During  the  summer  also  he 
will  visit  Europe  to  study  the  transmission  lines  in  use 
there. 


Opening-  for  Canadian  Drills. 

Premier  Louis  Botha  of  the  Transvaal,  has  sent  a 
letter  to  Sir  Wilfrid  Laurier,  pointing  out  that  the 
Transvaal  Government,  in  co-operation  Avith  the  Trans- 
vaal Chamber  of  Mines,  has  arranged  for  a  practical 
trial  of  small  rock  drills,  suitable  for  narrow  stoping 
work,  under  the  working  conditions  o])taining  on  the 
Witwatersrand.  All  types  of  rock  drill  are  eligible  to 
compete.  Drills  using  compressed  air  will  be  supplied 
with  a  pressure  varying  from  60  to  75  pounds  per 
square  inch  at  the  working  face.  Two  prizes  of  £1,000 
respectively  are  offered.  The  competition  will  com- 
mence early  in  1909  and  will  last  about  six  months. 
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Contract  Tender  System  was  Bad. 

A  t'ui-tluT  appoiulix  i«>  ilu'  ropvift  dI'  the  Koyal  Com- 
mission whioh  entiuirod  into  tlio  collapse  of  Quoboc 
briiljro  luis  boon  laid  bofoiv  Parliament.  It  aniplitios  the 
previous  condemnation  of  the  Quebec  Bridge  Company's 
methods,  i>ointinir  out  in  tlie  first  jilace  that  the  method 
atltvpted  by  the  company  of  procuring;  tendci-s  by  issuinc; 
a  genend  specitication  and  calliiiir  upon  contractors  to 
prepare  plans  in  accordance  therewith,  was  not  in  the 
best  interests  of  the  wvrk.  Owing  to  the  financial  weak- 
ness of  the  company,  contractors  had  little  assurance 
that  they  woidd  get  any  return  for  their  expenditure  of 
time  and  money  upon  the  preparation  of  plans.  The  lat- 
ter task  sliould  have  been  entrusted  to  engineers  inde- 
jiendent  of  any  contracting  or  manufacturing  company. 

'*Au  error  of  judgment  made  by  the  Quebec  Bridge 
Company."  say  the  Commissioners,  "was  the  selection 
of  an  engineer  who  did  not  possess  the  necessary  special 
knowledge  and  experience  to  prepare  the  specitieations. " 
This  specifieation,  however,  was  accepted  by  the  Govern- 
ment engineers,  and  formed  an  'essential  part  of  the 
agreement  whereby  the  Government  was  to  bonus  the 
eompany  to  the  extent  of  $1,000,000. 

After  contrasting  the  specifications  of  the  bridge  with 
those  for  the  Forth  and  the  Blackvvells,  Ottawa  bridges, 
the  Conunissioners  conclude  that  the  specifications  of  the 
Quebec  bridge  "called  for  material  of  slightly  lower  ulti- 
mate strength  than  tliat  used  in  any  of  the  other  bridges, 
while  the  bridge  itself  had  the  longest  span  of  all. 

"The  specification  throughout  shows  that  the  whole 
subject  was  not  considered  with  sufficient  care,  not  only 
from  a  technical  standpoint,  but  from  the  practical  or 
l>usiness  standpoint  as  well.  Inconsistencies  are  of  fre- 
(juent  occurrence ;  ambiguity  and  lack  of  precise  defini- 
tion pervade  the  whole." 


Not  a  Member  of  the  Commission. 

In  an  itt-m  in  the  last  issue  of  The  Canadian  Electri- 
cal News,  relating  to  the  proposed  extension  of  the 
municipal  power  plant  at  Nelson,  B.C.,  Mr.  Cecil  B. 
Smith  was  wrongly  referred  to  as  a  member  of  the 
Tlydro-Electric  Power  Commi.ssion.  Mr.  Smith  has  not 
been  connected  with  this  Commission  for  over  a  year,  and 
since  ^May  last  has  been  senior  member  of  the  firm  of 
Smith,  Kerry  &  Chaee,  of  Toronto. 


Engineers  Discuss  the  Oscillograph. 

The  regular  meeting  of  the  Toronto  section  of  the 
American  Institute  of  Electrical  Engineers  was  held  on 
the  evening  of  Friday,  April  24th,  in  the  lectiare  room 
of  the  Engineering  Building  of  the  University  of  Tor- 
onto, twenty-four  members  of  the  section  and  eleven 
visitors  being  present.  Seventeen  were  present  at  the 
luncheon  at  the  St.  Charles  Cafe  prior  to  the  meeting. 
The  chair  Avas  taken  by  Vice-Chairman  W.  A.  Bucke, 
and  the  subject  of  the  evening  was  introduced  by  Mr. 
H.  "W.  Price,  lecturer  in  electrical  engineering  at  the 
University.  Mr.  Price  discussed  the  oscillograph, 
.showing  by  means  of  slides  the  essential  characteris- 
tics of  manufacture  and  of  operation.  Slides  were  also 
shown  of  oscillograph  records  of  current  and  voltage 
taken  on  the  occasion  of  sundry  operations  with  direct 
and  alternating  current  motors.  Quite  a  number  of 
oscillograph  records  taken  from  the  lines  of  the  On- 
tario Power  Company  at  Niagara  Falls  were  then 
shown  and  were  explained  by  Mr.  Johnson,  assistant 
engineer  to  that  company.  Amongst  these  records  were 
sho-wn  the  current  neutral  ground  lead  of  a  transfor- 


mer bank;  the  phenomena  resulting  from  the  use  of 
open  fuses  as  lightning  aresters;  the  operation  of  an 
ox])ulsion  fuse;  charging  current  of  one  hundred  and 
sixty-five  miles  of  line.  One  interesting  record  showed 
the  use  of  the  oscillograph  for  comparing  the  speed  of 
two  machines. 

Mr.  Price  then  placed  an  instrument  in  service,  and 
those  present  were  enabled  to  see  its  operation  in 
many  interesting  circumstances. 

A  short  discussion  on  the  uses  of  the  instrument  then 
follow^ed,  in  which  Messrs.  R.  G.  Black,  P.  AV.  Sothman, 
li.  W.  Price,  Johnson  and  W.  A.  Bucke  took  part.  The 
efforts  of  Mr.  Price  to  make  this  demonstration  an  in- 
teresting one  were  greatly  appreciated  by  those  pres- 
ent. 


Alberta's  Telephone  Arrangements. 

Hon.  W.  H.  Gushing,  of  Calgary,  Minister  of  Public 
Works  for  Alberta,  recently  met  several  Toronto  finan- 
ciers in  connection  with  the  proposed  issue  of  bonds 
to  provide  for  the  payment  of  the  purchase  price  of 
the  Bell  telephone  system,  recently  acquired  by  the 
province.  The  province  will  issue  a  series  of  bonds 
redeemable  in  30  years,  and  out  of  the  earnings  of  the 
system  will  provide  a  sinking  fund  to  meet  them  when 
they  fall  due.  The  Bell  Company  had  a  service  of  about 
600  miles,  with  20  exchanges  in  the  province,  and  the 
Government  system  was  of  about  the  same  extent.  The 
rates  will  probably  be  maintained  at-  $35  per  j'ear  for 
business  phones  and  $15  for  farmers.  The  company 
will  maintain  its  through  line  for  long  distance  mess- 
ages, but  will  not  transact  any  business  in  the  province. 


A  New  Tungsten  Lamp. 

The  new  Benjamin  Tungsten  Arc  Lamp,  introduced  by 
the  Benjamin  Electric  Manufacturing  Company,  of  Chi- 
cago, promises  to  become  a  general  favorite.  The  fix- 
ture measures  25  inches  over  all  and  consists  of  a  stem  of 
3-8  inch  pipe  and  3-4  inch  casing,  crowfoot,  wires,  deep 
canopy,  cluster  body,  and  18  inch  opal  reflector.  The 
brass  base  is  provided  with  a  conical  shape,  frosted, 
aluminum  reflector,  w'hich  materially  increases  the  re- 
flecting surface  of  the  device.  It  is  furnished  in  4  to  6 
lights,  either  with  or  without  a  centre  lamp  opening,  and 
with  or  without  a  pendant  switch.  The  fixture  is  sym- 
metrical in  outline  and  pleasing  in  appearance.  It  offers 
an  effective,  convenient  and  economical  fixture  for  pub- 
lic lighting  purposes. 


Benjamin  Tungsten  Arc  Lamp. 
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The  Ontario  Power  Situation. 

The  seemingly  chaotic  condition  of  the  negotiations 
between  the  Government  and  the  various  poAver  com- 
panies wishing  to  sell  power  in  Ontario,  is  to  a  certain 
extent  being  reduced  to  order,  and  before  long  will 
probably  be  settled  properly.  It  does  not  seem  likely 
at  present  that  the  Government  will  find  much  time 
to  devote  to  the  question  until  after  the  elections  on 
June  8.  Their  deliberate  hesitancy  in  the  matter,  how- 
ever, leads  to  a  generally  accepted  opinion  that  some- 
thing will  be  done  to  prevent  the  ruinous  competition 
which  might  arise  if  important  long  distance  transmis- 
sion lines  had  to  be  duplicated.  The  conciliatory  atti- 
tude of  Mr.  Wm.  Mackenzie  since  he  obtained  an  in- 
terest in  the  Electrical  Development  Company  is  an- 
other point  in  favor  of  the  belief  that  a  reasonably 
ratisfactory  sohition  for  all  parties  will  be  reached. 
Current  reports  are  to  the  effect  that  a  solution  may 
be  worked  out  on  the  basis  of  the  Ontario  Power  Com- 
pany's serving  all  districts  west  of  a  line  drawn  from 
Hamilton  to  Owen  Sound,  and  the  Electrical  Develop- 
ment Company  serving  the  territory  east  of  that  line. 
At  present  the  Government  is  maintaining  silence  upon 
the  qiiestion. 


An  Indication  of  Good'Times. 

Tliat  the  industrial  crisis  is  now  a  thing  of  the  past  is 
continually  being  evidenced.  In  the  United  States 
anxiety  was  much  more  l\een  than  in  Canada,  but  all 
seems  to  be  rosy  now.  The  "Electrical  World"  has 
made  some  inquiries  regarding  the  matter  and  says :  In- 
quiries among  the  telephone,  telegraph  and  cable  com- 
panies show  that  the  period  of  financial  stress  through 
which  the  country  has  just  passed  and  from  which  it  is 
rapidly  recovering,  has  not  affected  these  lines  of  busi- 
ness nearly  so  much  as  similar  crises  in  the  past.  All 
of  them  have  suffered  with  the  rest  of  the  commercial 
world,  but  all  of  them  report  considerable  improvement 
in  the  immediate  past  and  prospects  for  an  early  return 
to  normal  conditions.  Speaking  for  the  Commercial 
Cable  Company,  Vice-President  C.  G.  Ward  sums  up  the 
situation  in  the  telephone  and  telegraph  field.  "There 
is,  perhaps,  no  better  barometer  of  business  conditions," 
he  says,  "than  the  cable  business,  which  responds  to 
every  marked  change  of  conditions  in  the  financial  world. 
While  our  company  has  suffered  along  with  the  rest  we 
have  not  felt  the  effects  of  the  panic  nearly  as  much  as 
we  did  after  certain  panics  in  previous  years.  More- 
over, conditions  have  improved  so  much  in  the  last  two 
months  and  our  business  has  held  up  so  well  in  the  last 
six  weeks,  that  it  seems  almost  safe  to  prophesy  that  we 
will  recover  more  quickly  from  this  last  panic  than  ever 
before.  The  reason  for  this  is  not  a  mystery,  for  any  one 
can  see  that  we  have  no  fundamental  causes  for  con- 
tinued depression,  such  as  overproduction  or  short  crops. 
On  the  contrary,  the  farmers  are  wealthy  and  the  Ameri- 
can people  are  too  impatient  to  let  things  stagnate  for 
any  length  of  time  unless  they  are  compelled,  which  is 
not  the  case  at  present.  However,  the  Presidential  year 
is  always  more  or  less  of  a  deadweight.  Business  slack- 
ening has  taken  place  so  many  times  in  the  past  during 
the  pre-nomination  period  that  business  men  have  come 
to  regard  this  slowing  down  as  a  natural  and  normal 
occurrence  which  must  be  reckoned  with  in  forecasting 
the  biisiness  year.  The  1906  year  was  a  phenomenally 
prosperous  period,  one  that  cannot  be  taken  as  a  cri- 
terion. Any  recovery  from  a  period  of  financial  stress 
must,  in  the  nature  of  things,  be  more  or  less  slow.  Rut 
we  are  satisfied  with  a  gradual  increase  and  satisfied  to 


take  from  two  to  three  years  to  attain  the  height  of  pros- 
perity from  which  we  may  fall  in  a  month  or  a  night. 
Business  history  is  a  record  of  such  rises  and  declines, 
and  in  this  particular  instance  it  seems  to  me  that  the 
recovery  from  the  fall  will  be  more  rapid  than  ever  here- 
tofore." 

Western  Union  officers  anticipate  an  increase  in  the 
telegraph  business  in  the  spring.  The  company  is  doing 
a  normal  business,  everything  considered,  and  condi- 
tions are  improving,  but  in  the  last  few  months  the  West- 
ern Union's  business  was  smaller  than  in  the  same  period 
during  previous  years.  "The  business  of  the  company 
is  picking  up,"  says  Secretary  Brewer,  "and  we  expect 
a  further  increase  in  April  as  conditions  now  indicate." 


Business  Holding*  Up  Well. 

Referring  to  business  conditions  generally,  Mr.  W.  H. 
Corbett,  president  of  the  Willamette  Iron  &  Steel  Works 
of  Portland,  Ore.,  said  recently  to  the  Electrical  News: 
"We  are  very  glad  to  be  able  to  say  that,  notwithstand- 
ing the  general  depression  which  is  in  force  all  over  this 
country,  we  have  thus  far  managed  to  keep  fairly  busy 
during  the  dull  months  of  the  winter.  At  present,  we 
have  in  hand  three  complete  stern  wheel  steamboats,  one 
for  the  United  States  Government,  one  for  the  Pend 
O'Reille  River  Navigation  Company,  and  one  for  Ala.ska. 

"We  have  also  managed  to  sell  considerably  more  log- 
ging machinery  than  we  had  anticipated,  some  of  our 
recent  shipments  being  one  10  x  13  Humboldt  yarder  to 
Chapman  Timber  Company,  Scappoose,  Ore. ;  one  10  x 
14  Humboldt  yarder  to  West  Side  Lumber  Company, 
Tuolumne,  Cal. ;  one  11  x  13  Humboldt  yarder  to 
Holmes-Eureka  Lumber  Company,  Eureka,  Cal. ;  one  10 
x  13  Mogul  yarder  to  Silverton  Lumber  Company,  Sil- 
verton,  Ore. ;  one  10  x  13  Mogul  yarder  to  Penensula 
Lumber  Company,  Portland,  Ore. ;  one  9  1-2  x  11  com- 
bination to  Southerland,  Brewer  Lumber  Company,  Ya- 
colt.  Wash. ;  one  10  x  13  Humboldt  yarder  to  Stimson 
Mill  Company,  Ballard,  Wash. 

"In  addition  to  these  standard  engines  we  have  four 
special  hoisting  enginees  for  the  United  States  Govern- 
ment, a  complete  smelter  for  a  Southern  Oregon  mining 
company,  and  a  number  of  other  special  machines  on  a 
contract  basis.  This,  along  with  the  normal  amount  of 
breakdown  and  jobbing  work  which  comes  to  us,  keeps 
us  fairly  bus}',  with  indications  of  a  resumption  of  nor- 
mal conditions  within  the  next  month  or  two." 


Eng-lish  Engineer  Sees  Bright  Future  for 
Canada. 

In  a  lecture  delivered  at  Birmingham,  Mr.  W.  Row- 
ley, mining  engineer,  of  Leeds,  gave  his  impressions  of 
a  visit  to  Canada  paid  with  the  British  Institute  of 
('ivil  Engineers.  He  was,  he  said,  mucli  impressed  with 
the  greatness  of  ('anada  and  the  possibilities  of  its  fu- 
ture. With  reference  to  the  iron  and  steel  trades,  he 
was  much  striick  by  the  great  use  that  was  made  of 
labor-saving  appliances.  Electrical  power  was  more 
extensively  used,  more  developed,  and  mucli  cheaper 
than  in  England,  and  was  in  ahnost  miiversal  employ- 
ment for  the  purposes  of  commercial,  industrial,  and 
l)rivate  life.  Canada  and  the  United  States  had  realiz- 
ed the  necessity  of  educating  engineers  by  a  thoroughly 
scientific  training  at  the  imiversities.  With  few  ex- 
ceptions, the  present  mining  and  civil  engineers  of  em- 
inence ami  the  younger  nu'n  coining  on  had  all  grad- 
uated in  engineering. 


ab 
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American  General  Elcctric's  Record  Year. 

The  animal  ivport  of  tho  (lonoral  Kloetrie  Company 
of  the  United  States  for  the  year  ended  January  3], 
1J)0S.  whieli  will  be  issued  in  i\Iay.  will,  it  is  reported, 
show  srrv^ss  orders  billed  to  eustoniers  of  api>roxiinately 
^TO.OOO.OOl)  and  net  earninsrs  iov  dividends  on  the  ^Gf),- 
UJT.IOO  eapital  stoek  of  about  $!),8lH).lH>0  or  15  per  cent. 
The  share  carninvrs  for  the  eompany  in  the  previous  fiscal 
year  ending  January  31.  1907,  were  $8,427,842,  equal  to 
13.2  per  cent,  on  the  $63,572,800  stoek  ontstandingr  at 
the  end  t>f  that  year.  The  figures  for  last  year  establish 
a  new  high  record,  which  was  made  possible  by  tlie  larg(> 
amount  of  business  carried  over  from  the  190G  year  and 
the  large  volume  of  orders  booked  during  the  first  six 
months  of  the  year  just  ended.  In  the  fiscal  year  of 
1904  the  company  shipped  to  its  customers  a  total  of 
$41,099,617  of  electrical  supplies  and  apparatus  and  the 
total  of  $70,000,000  for  the  last  year  is  an  increase  of 
about  $30,000,000  or  70  per  cent.  Net  earnings  have  in- 
creased from  $7,865,376  in  1904  to  about  $9,800,000 
last  year,  a  gain  of  $2,000,000  or  25  per  cent.,  which 
means  that  the  ratio  of  net  profits  to  gross  earnings, 
which  in  1904  was  18.8  per  cent.,  declined  in  1908  to  14 
per  cent.,  a  shrinkage  in  four  years  of  nearly  5  per  cent. 
Since  1903  the  selling  policy  of  the  General  Electric 
Company  has  undergone  a  i-adical  change.  In  1903  the 
eompany  did  a  gross  business  of  $36,685,598  and  net  pro- 
fits were  $10,232,839,  equal  to  28  per  cent,  of  gross  earn- 
ings for  dividends.  Results  for  1907-8  show  that  this 
ratio  has  been  cut  exactly  in  two  and  in  the  interval 
gross  sales  have  nearly  doubled.  The  reduction  in  price 
.of  electrical  apparatus  made  is  stated  to  be  in  accord- 
ance with  the  policy  of  the  General  Electric  Company 
that  the  surest  way  of  maintaining  its  position  in  the 
electrical  field  is  to  accept  a  moderate  rather  than  an 
exorbitant  ratio  of  profit.  Between  1904  and  1907  the 
outstanding  stoek  has  increased  from  $43,866,700  to  $65,- 
167,400  and  the  dividend  percentage  on  the  outstanding 
stock  for  the  last  five  years,  beginning  with  1904,  was 
17.9.  13.9.  13.4,  13.2.  15.  The  amount  of  business  booked 
during  the  last  four  months  of  the  1907  year  was  about 
50  per  cent,  smaller  than  during  the  first  five  or  six 
months. 


Mr.  C.  B.  Smith  on  Power. 

Some  60  members  of  the  Port  Arthur  Club  enjoyed  an 
interesting  address  from  Mr.  Cecil  B.  Smith  recently 
on  some  phases  of  power  development  in  Ontario. 

!Mr.  Smith  gave  a  concise  history  of  the  development 
of  electric  energy  for  lighting,  industrial  and  trans- 
portation purposes.  An  induced  electric  current  was 
developed  in  a  small  way  30  years  ago  by  mechanical 
means  and  friction  machines.  The  second  discovery 
.showed  the  possibility  of  transmitting  power  to  a  dis- 
tance, since  brought  up  to  200  miles. 

"What  the  limit  of  power  would  be,  Mr.  Smith  thought 
it  difficult  to  foretell,  for  what  is  the  limit  one  day  is 
exceeded  on  the  morrow.  The  maximum  of  the  present 
was  thought  to  be  60,000  volts  energy,  but  in  Rio  de 
Janeiro,  Brazil,  they  are  now  making  a  development  at 
100,000  voltage. 

Electric  energy  has  effected,  among  other  things  a 
wonderful  revolution  in  flour  milling  by  reducing  the 
cost  of  operation  and  making  it  possible  to  grind  wheat 
at  points  that  would  have  otherwise  been  placed  out  of 
consideration. 

It  has  also  made  wonderful  changes  in  the  operations 
of  mining,  lumbering,  transportation,  etc.  Producer  gas, 
it  has  been  claimed,  could  be  made  at  $10  per  horse- 


power, but  in  that  but  half  the  story  was  told,  only  the 
cost  of  coal  being  computed.  In  transportation  elec- 
tricity is  gradually  eating  into  the  steam  railway's  field. 
The  New  York  Central,  New  York,  New  Haven  &  Hart- 
ford lines,  and  other  railways  are  operating  electric 
trains  on  quite  a  large  scale. 

Canada  has  been  a  wonderful  field  for  the  develop- 
ment of  electrical  energy,  among  the  big  powers  now  in 
operation  being  Niagara  Falls,  Montreal,  De  Cue  at 
Hamilton,  Copper  'Cliff  and  Kakabeka. 

Regarding  the  Port  Arthur  district  Mr.  Smith  spoke 
in  the  most  optimistic  terms.  "At  Silver  Falls,"  he 
said,  "you  have  one  of  the  most  wonderful  hydraulic 
powers  in  Canada.  It  stands  almost  without  a  rival  for 
cheapness,  capacity  and  uniformity.  Dog  Lake  power, 
with  its  350-foot  head  and  53  miles  of  pondage,  is  a 
larger  power  than  Kakabeka.  Its  ultimate  development 
he  believed  to  be  double  that  power.  With  the  installa- 
tion of  power  in  Port  Arthur  he  thought  that  among 
other  industries  this  should  be  a  good  point  for  the 
manufacture  of  the  tool  steel  required  for  the  West. 
This  would  bulk  up  to  considerable  proportions." 


Mechanical  Engineers  Will  Discuss  Clutches. 

The  next  meeting  of  the  American  Society  of  iSle- 
chanical  Engineers  will  be  held  Tuesday  evening  May 
12,  in  the  Engineering  Societies'  Building,  Ne-w  York. 
The  paper  will  be  by  Mr.  Henry  Souther,  of  the  Henry 
Souther  Engineering  Corporation,  Hartford,  Connecti- 
cut, on  the  subject  of  "Clutches,"  with  special  refer- 
ence to  the  types  used  on  automobiles.  Their  develop- 
ment will  be  shown  by  lantern  slides.  The  meeting  will 
be  important  not  only  to  those  directly  iutei'ested  in 
automobile  construction,  but  to  all  who  have  to  do  with 
the  use  of  clutches  for  machine  tool  work,  power  trans- 
mission, hoisting  machinery,  textile  and  other  classes 
of  machinery.  The  meeting  will  atford  an  opportunity 
for  the  full  discussion  of  their  design  and  use.  The 
discussion  will  be  continued  at  the  semi-annual  meet- 
ing of  the  society  at  Detroit,  ]\Iiehigan,  from  June  23- 
26. 


Montreal  Railway's  Report. 

The  statement  of  earnings  and  expenses  of  the  jNIont- 
real  Street  Railway  for  March  and  the  six  months  of 
the  present  fiscal  year  shows  a  decrease  in  surplus 
earnings  for  the  single  month  of  $8,888,  representing 
20.71  per  cent,  less  than  the  surplus  for  March,  1907. 
There  was  an  increase  in  both  net  and  gross  receipts, 
and  an  increase  in  fixed  charges  of  nearly  21  per  cent. 
For  the  six  months  there  was  a  satisfactory  increase 
in  the  surplus  of  $42,476,  the  actual  surplus  being  $328,- 
989,  against  $286,513  for  the  corresponding  period  of 
1907.  Fixed  charges  for  the  half  year  only  increased 
13.98  per  cent.,  or  $33,403.  There  was  a  substantial 
increase  in  gross  receipts  for  the  six  months,  which 
were  $1,747,136,  against  $1,599,048,  Avhile  net  were 
$601,271,  compared  with  $525,391  the  previous  year. 


Addition  to  Toronto  Firm. 

Mr.  E.  E.  Keller,  for  over  20  years  connected  with  the 
Westinghouse  interests  and  for  14  years  vice-president 
of  the  Westinghouse  Machine  Company,  having  com- 
pleted his  duties  as  receiver  and  general  manager,  has 
severed  his  connection  with  the  management  of  the  com- 
pany. Mr.  Keller  will  take  a  much-needed  rest  and  will 
then  devote  most  of  his  time  to  several  personal  interests. 
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Westinghouse  Type  "  E."  Lightning  Arrester. 

Westing-house  Type  "  E  "  Electrolytic 
Lightning'  Arresters. 

As  the  result  of  experiments  covering  a  number  of 
years,  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany have  developed  the  electrolytic  lightning  arrester, 
shown  in  the  accompanying  illustrations.  It  consists  of 
a  number  of  aluminium  plates  pressed  into  tray  form  so 
that  when  set  one  within  the  other,  separated  by  small 
insulating  wa.shers,  they  may  be  built  into  a  column  cap- 
able of  withstanding  high  voltages  and  still  retain  the 
S'afety  valve  characteristics  of  a  single  plate.  These  col- 
umns are  made  in  two  sizes,  one  for  voltages  between 
4,000  and  7,500,  the  other  for  voltages  between  7,500  and 
15,000.  The  columns  are  enclosed  in  substantial  stone- 
ware jars.  The  jars  may  be  mounted  one  upon  the  other 
to  form  arresters  for  any  desired  voltage.  A  gap  on  the 
line  side  of  the  electrolytic  elements,  which  will  with- 
stand the  normal  voltage  of  the  system,  breaks  down  with 
over-voltage  and  permits  the  surge  to  discharge  through 
the  electrolytic  units. 

The  electrolyte  is  dissolved  in  pure  water  and  poured 
into  the  top  of  the  arrester  unit.  It  thus  fills  the  first 
tray  and  runs  over  into  the  second,  and  so  on  through 
the  column,  the  surplus  escaping  through  a  hole  in  the 
bottom  of  the  containing  jar  through  the  next  jar,  if 
there  be  more  than  one,  to  the  pan  at  the  bottom.  The 
electrolyte  fills  only  the  trays  and  not  the  jar,  so  there  is. 
no  opportunity  for  the  current  to  pa.ss  except  from  tray 
to  tray.  Each  unit  when  placed  in  the  pan  or  on  anotlier 
unit  automatically  makes  contact. 

The  electrolytic  solution  causes  a  very  thin  film  to  form 
on  the  aluminum  plates.  This  film  has  an  apparent  re- 
sistance of  very  high  value  when  moderate  voltages  are 


impressed  upon  it,  but  when  the  voltage  reaches  a  cer- 
tain value,  it  breaks  down  in  myriads  of  minute  punc- 
tures, making  almost  a  short  circuit.  As  soon,  however, 
as  the  voltage  is  reduced  again,  the  punctures  seal  up  at 
once  and  the  original  high  resistance  reasserts  itself. 
These  arresters  are  arranged  for  installing  either  in- 
doors or  out,  as  suits  the  convenience  of  the  user. 

New  Machinery  at  Manitoba  Iron  Works. 

The  Manitoba  Iron  Works,  Limited,  have  completed 
the  installation  of  electric  motors  throughout  their  shops, 
having  discarded  steam  except  for  heating  purposes. 
They  have  installed  approximately  200  horse-power  dis- 
tributed amongst  twelve  motors,  and  the  whole  plant  is 
now  operated  by  electricity  purchased  from  the  Winni- 
peg Street  Railway  Company.  A  fine  new  compound 
duplex  intercooler  air  compressor,  Rand  make,  has  been 
installed,  and  a  new  Allen  riveting  machine  and  several 
large  air  hoists  for  the  boiler  and  structural  shop,  which, 
with  many  minor  improvements,  have  placed  this  fine 
plant  in  a  high  state  of  efficiency  for  the  season's  work. 
The  company  have  already  'booked  a  large  number  of 
orders  for  execution  this  season. 


Niagara  Power  for  Detroit. 

The  Ontario  Power  Company,  with  which  the  Hydro- 
Electric  Power  Commission  has  signed  a  contract  to 
siipply  power  to  the  municipalities,  is  said  to  be  consid- 
ering a  proposition  to  build  a  high  tension  line  from 
Niagara  Falls  to  the  Detroit  river.  It  is  said  that  the 
Ontario  PoAver  Company  is  negotiating  to  sell  a  big 
block  of  power  to  Detroit,  and  that  on  the  outcome  of 
this  depends  to  a  large  extent  the  building  of  the  west- 
ern transmission  line. 


Arrester  with  Case  Removed. 
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Trade  Enquiries. 

The  Dominion  GovovunuMit  'riaili-  :iiul  Coimnorco  rt"|iuits  con- 
tain the  following  trade  tMitjiiirios.  Jxoadois  ot'  '  ■ 'Plio  Canadian 
EU'otrioal  Nows  and  Enjrinooring  .lournal"  mux  obtain  tlio 
names  of  enijuirers  by  writing  to  us.    State  number  of  enquiry: 

300.  VuleaniKOtl  Fibre — Maiu'lK>ster  iirni  wishes  to  ■correspond 
with  Cauailiau  manufacturers  of  hard  vuk-;uiized  fibre  fur  elec- 
trical purposes. 

310.  Machincst  Suppliers — Manchester  lirni  asks  prices  and  cata- 
logues of  machinist  supplies  from  Qmadian  manufacturers. 

315.  Copper  Ingots — Manchester  firm  wishes  to  corre.'^pond  with 
Canadian  exportotls  of  copper  ingots  or  bars. 

327.  Agency — fluU,  Eng.,  firm  dealing  in  onginoer's  spceiailties 
seeks  agency  of  Canadian  manufaoturer  of  metallic  packing. 

328.  Laundry  Machinery — A  firm  of  laundry  machinery  specil- 
ists  in  Koighlej-,  Eng.,  wisli  to  be  put  in  touch  with  first-class 
houses  in  Canada  to  handle  specialties,  comprising  high  class 
modern  hand  or  steam  power  machinery  for  laundries. 

340.  BliMjks,  •Stiwing  Wheels,  Etc. — Scot<jh  firm  manufactur- 
ing blocks,  steering  wheels  and  stamped  goods  used  by  engineers 
and  sbipsmiths,  wishes  to  get  intto  touch  with  Canadian  buyers. 

353.  Machinry — ^Large  Birmingham  firm  can  supply  Canadian 
finns  with  presses,  dies,  lathes,  shears,  stamps,  and  all  kinds  of 
machinery. 

405.  Patents  and  Machinery  Appliances — North  of  England 
firm  in  close  toucJi  witii  engineering  tnide  will  take  agency  for  a 
patent  or  any  article  used  in  connection  with  machinery. 

418.  Agency — English  firm  of  siteel  manufacturers  turning  out 
specialty  with  very  large  sale  in  Great  Britain  desires  to  be  repre- 
sented in  Canada  by  enterprising  firm  with  good  connections  a^nd 
branches  throughout  the  Dominion,  preferabl  yone  doing  business 
with  users  of  tool  steels,  such  as  railroads,  locomotive  and  bridge 
builders,  mining  corporations,  etc. 

431.  Lattice  SteeJ — Lancashire  firm  manufacturing  lattice  steel 
for  lighting  and  power  transmission,  and  general  ironwork  for 
tramways  and  rail«"ay  purposes,  etc.,  desires  to  hear  from  Cana- 
dian importers  of  the  same. 

437.  Cutlery,  Etc. — A  Sheffield  firm  wishes  to  appoint  an 
agent  in  Canada  on  a  commission  basis  for  the  sale  of  their  cut- 
lery, files,  saws,  tools,  etc. 

447.  Scrap  Steel.— A  Scottish  firm  makes  inquiry  for  the 
names  of  shippers  of  scrap  steel  and  malleable  iron  in  Canada. 

464.  Agents. — A  London,  England,  firm  anxious  to  market  oil 
engines  in  Canada  desires  suitable  agents  to  represent  them. 

480.  Agency. — An  English  screw  firm  making  all  kinds  of 
bolts,  nuts  and  screws  want  the  services  of  a  Canadian  firm  to 
handle  their  goods  among  engineers  and  others.  Preference 
given  to  a  house  having  representatives  covering  the  country. 

504.  Electrical  Machinery. — A  large  London  firm  would  like 
to  open  up  a  connection  with  first-class  houses  in  Canada  using 
every  kind  of  electrical  appliances,  particularly  machinery. 

511.  Machinery. — A  London  firm  exporting  all  classes  of  hard 
goods,  such  as  railway  material,  machinery,  east  and  wrought 
iron  tubes,  tin  plates,  Canada  plates,  etc.,  desires  to  be  placed  in 
touch  with  Canada  importers  of  such  goods. 

515.  Agent. — An  English  firm  manufacturing  fibrous  steam 
packing  is  desirous  of  being  represented  in  Canada. 

576.  Engineering  Goods. — A  well-connected  firm  of  engineers' 
agents  will  welcome  catalogues  and  price  lists  from  Canadian 
manufacturers  of  machinery,  engineering  goods  or  specialties, 
seeking  an  export  trade  with  the  North  of  England. 

578.  Gas  and  Oil  Engines. — An  English  firm  of  gas  and  oil 
engine  makers  enquires  for  the  name  of  a  likely  merchant  or 
agent  to  sell  their  goods. 


Sparks. 

The  rural  telephone  system  at  Stratton,  Out.,  owned  by  Ostor 
Brothers,  is  to  be  considerably  enlarged. 

J.  L.  Stiver,  Toronto,  has  been  appointed  assistant  inspector 
of  gas  and  electricity  in  the  Toronto  inspection  district. 

Private  corporations  are  said  to  be  engaged  in  a  lively  com- 
petition for  the  street  railway  franchise  at  Edmonton,  Alta. 

A  rural  telephone  company  is  being  formed  at  Lang,  Sask.,  to ' 
build  about  48  mUes  of  pole  line.   J.  W.  Franks  is  interested. 

The  Moose  Jaw  City  Council  have  decided  to  take  fresh  ten- 
ders for  the  500  kilowatt  generating  unit.    Bids  close  May  17th. 

At  Fergus,  Ont.,  a  rural  telephone  company  has  been  organiz- 
ed by  J.  C.  Templin  to  connect  with  Eramosa,  Nichol  and  Lara- 
frade. 


The  farmers  of  Douglastown  and  Dalesboro'  district,  Carlyle, 
Sask.,  are  organizing  a  rural  telephone  company.  Estimated 
cost  of  proposed  sj'stem  $102  2:>er  mile. 

The  British  Columbia  Telephone  Company  will  build  a  long 
distance  line  from  Duncans,  B.C.,  to  Victoria,  a  distance  of  42 
miles.    I'\  liaise,  Vancouver,  is  superintendent. 

Tiie  Alberta  Government  will  construct  a  rural  telephone  line 
between  Kcd  Deer,  Alta.,  Edwell  and  Pipe  Hills.  E.  Edward, 
Edmonton,  is  superintendent  of  construction. 

The  International  and  Rainy  Eiver  Telephone  Company,  Rainy 
Ixiver,  Ont.,  contemplate  the  building  of  several  extensions  this 
summer  and  the  installation  of  a  local  system  at  Emo. 

It  is  stated  that  the  Quatsimo  Power  and  Pulp  Company,  of 
Quatsimo,  B.C.,  have  just  completed  plans  for  the  construction 
of  a  large  pulp  mill,  and  that  work  will  start  immediately. 

TIic  city  of  Port  Arthur,  Ont.,  is  contemplating  the  raising  of 
Onion  Lake  dam  on  Current  river  by  eight  feet  to  increase,  the 
water  storage  for  the  power  plant  estimated  to  cost  $10,000. 

The  contract  for  electrical  fixtures  for  the  de  Salaberry  school 
at  Montreal,  Que.,  has  been  awarded  by  the  Catholic  school 
board  to  the  Standard  Construction  Company,  same  city,  at 
$4,683. 

The  British  Columbia  Electric  Railway  Company,  New  West- 
minster, B.C.,  have  awarded  the  contract  for  the  proposed  ex- 
tension of  their  car  shops  to  W.  ^V.  Forrester,  same  city,  at 
$20,000. 

The  British  Columbia  Electric  Railway  Company,  Limited,  has 
just  installed  a  2,000  volt  65  horse-power  motor  in  the  new  saw 
mill  on  the  Ferris  road.  South  Vancouver,  which  has  been  built 
by  Chas.  Warwick. 

Mr.  E.  G.  Blackwell,  of  Vancouver,  has  lately  moved  his  ad- 
dress from  Richards  street  to  519  Pender  street.  lie  has  also 
added  the  wire  rope  firm  of  Geo.  Crawford,  Wakefield,  Eng.,  to 
his  list  of  agencies. 

A  report  is  current  that  an  American  telephone  companj'  have 
made  an  offer  to  the  New  Westminster  City  Council  to  install  a 
telephone  system  to  operate  in  competition  with  the  British  Col- 
umbia Telephone  Comjjany. 

The  Canadian  Westiughouse  Company's  net  earnings  were 
$427,000,  an  increase  of  23  per  cent,  over  those  of  last  year, 
and  of  this  $215,000  was  paid  in  dividends.  The  balance  was 
placed  in  the  reserve  account. 

Two  new  industries  will  probably  be  started  in  New  West- 
minster, B.C.,  at  an  early  date,  F.  Page  planning  the  erection  of 
a  pulp  mill  and  Ewen  Martin  the  installation  of  a  plant  for 
manufacturing  tile  pipe  and  brick. 

The  power  and  light  committee  of  Calgary,  Alta.,  are  consid- 
ering the  question  of  installing  an  additional  engine,  which  will 
practically  double  tlie  output  of  the  civic  power  plant.  H. 
Creaves  is  chairman  of  the  committee. 

The  following  contracts  have  been  let  in  connection  with  the 
new  public  baths  at  Toronto:  Plumbing,  K.  J.  Allison,  $8,990; 
heating,  Geo.  Syne,  $4,450;  wiring,  W.  J.  McGuire,  $500;  ma- 
chinery, Toronto  Laundry  Machine  Company,  $2,500. 

The  British  Columbia  Telephone  Company  contemplate  the  in- 
stallation of  a  cable  telephone  system  at  Kamloops,  B.C.  They 
are  also  planning  to  construct  telephone  systems  in  Fruitlands 
and  Tranquille.  G.  C.  Hodge,  Nelson,  B.C.,  is  district  superin- 
tendent. 

It  is  announced  that  a  new  discovery  in  connection  with  the 
turbine  engines  of  the  Dreadnought  has  resulted  in  a  great  in- 
crease of  speed.  In  a  twelve-hour  trial  just  held,  the  battle- 
ship averaged  20  1-2  knots,  which  is  only  half  a  knot  below  her 
designed  speed. 

Mr.  J.  B.  Fregeau,  of  Three  Rivers,  Que.,  was  superintending 
the  placing  of  some  machinery  at  the  north  shore  electric  plant, 
near  the  St.  Maurice  bridge  recently,  when  he  suddenly  fell  to 
the  ground.  On  examination  it  was  found  he  was  dead.  Apo- 
jilexy  was  the  cause. 

IT.  G.  Legrand,  of  Montreal,  chief  bridge  designer  of  the  G. 
T.  P.,  recently  returned  to  Edmonton  after  an  inspection  of  the 
site  for  the  proposed  Pembina  river  bridge.  Mr.  Legrand  is 
making  a  tour  of  inspection  in  connection  with  bridge  work  to 
be  started  this  summer. 

Jonathan  Marshall,  a  married  man,  aged  57,  was  accidentally 
killed  on  April  25  at  the  power  house  of  the  Western  Counties 
Electric  Company,  Brantford.  Marshall,  with  a  comjianion,  was 
repairing  a  portion  of  the  galvanized  iron  roof,  which  had  been 
blown  off  by  the  storm  in  the  afternoon,  when  he  happened  to 
place  his  foot  on  a  live  wire,  at  the  same  time  grasping  a  hang- 
ing piece  of  roofing.  The  shock  was  not  sufficient  to  kill  him, 
but  he  lost  his  balance  and  fell  30  feet,  head  first,  striking  the 
left  side  of  his  head  on  the  solid  cement  floor. 
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Sparks. 

Mr.  Hugh  B.  Giliiiour,  B.C.,  representative  of  the  Waterous 
Engine  Works,  of  Brantford,  leaves  in  May  for  a  six  months' 
trip  to  Europe.  He  will  be  aeconipauied  by  Mrs.  Gilniour.  Dur- 
ing his  absence  his  son,  E.  N.  Gilmour,  will  be  in  charge  of  the 
business. 

Mr.  William  Mackenzie  refuses  to  say  anything  as  yet  regard- 
ing the  report  that  the  Ontario  Government,  through  the  Hydro- 
Electrie  Commission,  is  negotiating  with  the  Electrical  Develop- 
ment Company  for  power  east  of  Hamilton  in  order  to  save  the 
duplication  of  pale  lines. 

The  Department  of  Public  Worlds  have  awarded  to  the  James 
Morrison  Company,  at  $2,000,  the  contract  for  wiring  the  elec- 
tric light  fixtures  at  the  Parliament  Buildings,  Toronto.  This 
is  in  addition  to  the  contract  for  rewiring  recently  secured  by 
the  same  company  at  .$10,000. 

The  Manitoba  Government  telephone  commissioners  are  pre- 
paring plans  and  specifications  lor  the  long  distance  work  to  be 
undertaken  this  summer,  also  for  the  enlargement  of  the  Winni- 
peg city  system.  Several  new  exchanges  will  be  built  and  the 
work  will  be  proceeded  with  immediately. 

At  a  special  meeting  of  the  City  Council  of  New  Westminster, 
B.C.,  and  officials  of  the  British  Columbia  Electric  Eailway  Com- 
pany, it  was  stated  by  J.  Buntzen,  jnanaging  director,  that  the 
London,  Eng.,  directors  of  the  company  would  take  up  the  mat- 
ter of  building  a  new  dam  at  Coquitlam  lake. 

The  Canadian  Public  Ownership  League  at  a  recent  Toronto 
meeting  passed  a  resolution  commending  the  Manitoba  and 
Alberta  Governments  for  establishing  publicly-owned  telephone 
systems,  and  recommending  Ontario  to  do  the  same  thing.  The 
League  also  condemned  the  granting  of  government  assistance 
for  the  construction  of  new  lines  of  railway,  and  urged  public 
building  and  ownership  of  new  colonization  roads  wherever 
needed. 

Part  of  the  power  and  light  sub-station  at  Nelson,  B.C.,  was 
destroyed  by  fire  on  April  25.  It  is  supposed  that  the  starting 
of  one  of  the  street  cars  from  the  barn  caused  a  collapse  of  an 
overheated  switch  at  the  sub-station,  the  bottom  blew  out  and 
the  oil  took  fire,  the  blaze  spreading  rapidly.  All  the  frame  por- 
tion of  the  building  was  destroyed,  but  the  brick  addition  was 
saved  by  the  brigade  after  a  hard  fight.   The  building  was  occu- 


pied jointly  by  the  city,  the  West  Kootenay  Power  and  Light 
Company,  and  the  Nelson  Tramway  Company. 
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Telegraphic  address:  \      ^     . .    ,  I  Telephone  : 

Capital  $7,      000. 00 

"  INSULATOR,"  MONTREAL      |     ^apiLo.  ,  |  ^^^^^  ^^^^^  MONTREAL 

British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada  and  United  States : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

Power  Building      -  MONTREAL 
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Sparks. 

It  is  statoil  that  SkiiuuM-  aiui  (.'olison,  of  Estovan,  Sask.,  will 
install  an  electric  lifiht  plant  at  Killarney,  Man. 

The  power  and  light  sub  station  at  Nelson,  B.C.,  was  last 
month  the  scene  of  a  conflagration  that  entailed  a  loss  of  $24,- 
000. 

The  electrified  line  of  the  Ohio  Kloctvio  Eailway  between 
Lima  and  Defiance,  O..  formerly  the  (.'olunibus  and  liake  Michi- 
gan steam  road,  will  be  put  in  operation  about  .Tune  ]. 

Tue  Sunbeam  iucantloscent  Lamp  (.'ouipany,  of  Canada,  Tiiinit- 
ed.  Traders  Bank  Bunding,  Toronto,  have  puvcliasod  a  site  on 
IHitTerin  street  for  the  erection  of  a  factory. 

The  rural  municii>ality  of  Springfield,  Man.,  are  considering 
the  installation  of  a  telephone  system  this  summer.  ('.  Cliristo- 
pher  is  secretary  and  treasurer. 

The  organization  of  a  telejilione  company  is  in  progress  at 
Lumsden.  Sask.,  and  it  is  hoiH>d  to  have  a  complete  local  system 
installed  by  the  end  of  the  summer. 

The  ratepayers  of  Indian  Head,  Sask.,  have  approved  by-laws 
to  raiso  $U),(X)0  for  extension  of  waterworks,  0,000  for  elec- 
tric light,  $oS,000  for  waterworks  and  other  purposes  and  $12,000 
for  the  erection  of  a  lirehall. 

Cannel  and  Spencer,  Ednumton,  Alta.,  have  been  awarded  the 
contract  for  the  construction  of  the  ]>ower  house  to  be  built  in 
connection  with  the  Edmonton  general  hospital  at  $40,000.  E.  P. 
Barnes  is  the  architect. 

Hon.  .T.  M.  Gibson,  president  of  the  Cataract  Power  Company, 
of  ILimilton,  has  intimated  that  on  account  of  the  tightness  of 
the  money  market  the  radial  line  will  not  be  completed  this 
year  from  Oakville  to  Toronto. 

At  a  recent  meeting  of  the  water  commissioners  of  Victoria, 
B.C.,  plans  for  the  Smith's  Hill  portion  of  the  new  waterworks 
system  were  adopted  and  construction  of  the  $100,000  reservoir 


will  bo  put  in  hand  at  once.  Tenders  will  be  called  for  the 
requisite  steel  piping  and  machinery. 

Engineer  Le  Baron's  plans  for  extensive  improvements  to  the 
Eraser  river  at  New  Westminster,  B.C.,  have  been  approved  at 
Ottawa,  subject  to  slight  modifications,  and  the  fulfilment  of 
the  project  is  now  assured. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


Producers  and  Shippers  of- 


Sr  POLES 

and  manufacturers  of 

RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 

YARDS  IN  BRITISH  COLUMBIA 


Street  Railway  Construction  Material 

LINE  MATERIAL  RAIL  BONDS 

TROLLEY  WHEELS 

J.  A.  DAWSON  (Si  CO. 

dectrical  Supplies  and  Apparatus 
MONTREAL  WINNIPEG 


^  General  Electric  Co.  of  Sweden 

MaLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,TORONTO 
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Robb-Armstrong  Cross  Compound  Corliss  Engine  at  E'ectric 
Station,  Town  of  Owen  Sound,  Ont. 


ROBB 
POWER 
PLANTS 


Robb 
Engineering  Co. 

Limited 
Amherst.  Nova.  ScotioL 

District  Offices  : 

Traders  Bank  Building',  Toronto, 

VVlLLIAMMcKAY,  Manager. 
Bell  Telephone  Building,  Montreal, 

WATSON  JACK,  Manager. 
Union  Bank  Building,  Winnipeg, 

J.  F.  PORTER  Manager. 


Cross  Compound  Heavy  Duty,  High  Speed 

GOLDIE  CORLISS  ENGINE 


Built 


Fitted  with  Steam  Actuated 
Dash  Pots,  and  direct  connect- 
ed to  350  K.W.  60  cycle  gener- 
ator, 

Installed  at  the 

Barrie 
Municipal 
Electric  Light 
Plant 


r4  &  28  X  30  Cross  Compound  Goldie  Corliss,  150  Rev. 


Ihe  GOLDIE  &  McCULLOCH  CO.,  limited 

GALT  ONTARIO  CANADA 


Western  Branch  Quebec  Ahents 

248  McDermot  Ave.,  Winnipeg,  Man.     Ross  &  Greig-,  Montreal,  Que. 


B.  C.  Selling  Agents 
Robt.  Hamilton  &  Co. 
Vancouver,  B.  C 
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CONSULTIKC  ELECTRICAL  ENCINEfRS 


CHARLES   H.  MITCHELL,   C.  E. 

>K  ;"':v:        n.uliail  Soviet)  Civil  l\nf;int'cTS. 
Member  Aiiicrion  S<.vietv  Civil  Kngineers. 
Asi^x-.  M.  Institution  Civil  Eng'rs.  ^London). 
A'i-^-v.  Amcri».\in  liisl.  Klev'lrlval  Kn^iiicors 

HYDRO  ELECTRIC  ENGINEER 

Kuumn    1004  S  /  i.K/r  rs 

IVlcpho.u-  M.iui 


It   ,ik    It  it, I 
TdlU)  VI  <) 


R.  S.  KELSCH, 

COXSULTINC  ENGINEER 

Sii'.im.  H \  ill  .mill.-,  Klocii  ii:. 
Ropoils,  tsliiiiates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.A..  B.A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  IX-viI.ipmcnts  .iiul  Tr.-inMnission.  Klcctric 
Lighting.    Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.     Reports,  Valuations,  Etc. 
TORONTO  AMI  WINNIPEG 
Long  Distancr  Telephones 


r.  E.  MarclianJ.  E  E.  R.  W.  Farley.  C.E. 

\V.  L.  Donnelly.  Sec.-Treas. 

P.    E.    MARCHAND   &  CO. 

Consulting  and  Constructing  Engineers. 
Examinations.  Surveys,  Reports,  Plans,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants,  Long  Distance  Power  Trans- 
inission.  Hvdro-Electric  Developments  a  Specialty. 
i28,S  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


J77  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  can.  s>^.  C.E.,  M.Am.  Electro-chemical  soc,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTiNC 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO         -  WINNIPEG 

Cecit.  B.  Smith     J.  G.  G.  Kerry     W.  G.  Chace 


Sparks. 

The  Hi-itisli  CJohiiubia  l']lectric  Railway 
iVmipany  have  purchased  the  Vulcan  Boiler 
Works  property,  New  Westminster,  with 
the  view,  it  is  stated,  of  future  extensions. 

Mr.  Harry  Heinlow,  who  has  been  man- 
ager of  the  Stoveston  branch  of  the  Bri- 
tish Columbia  Electric  Kailway  (Company 
since  its  inception,  has  resigned  owing  to 
ill-health. 

Mr.  Herbert  W.  Kent,  formerly  general 
superintendent  of  the  Briti&h  Columbia 
Telephone  Company,  Limited,  Vancouver, 
has  been  appointed  sales  agent  for  Bri- 
tish Columbia  by  the  Northern  Electric  & 
Manufacturing  Company,  Limited,  of  Mont- 
real. 

The  latest  company  to  negotiate  to  bring 
natural  gas  into  the  Forest  City  is  the  North 
American  Oil  &  Gas  Company,  who  are 
seeking  to  get  distribution  rights.  The 
company  have  a  capital  of  $100,000,  and 
claim  to  be  able  to  supply  citizens  at  a 
rate  of  35  to  40  cents  per  1,000  cubic  feet. 

J.  B.  McRae,  C.E.,  and  William  Ken- 
nedy, C.E.,  of  Ottawa,  have  been  in  con- 
sultation in  reference  to  the  plans  for  the 
new  Chaudiere  dam,  the  construction  of 
which,  this  season,  was  decided  "upon  at  a 
recent  meeting  of  the  Ontario  and  Quebec 
owners.  The  new  structure  will  be  of  steel 
and  concrete  construction  and  will  cost  in 
the  neighborhood  of  $150,000. 

A  pair  of  the  largest  boilers  ever  manu- 
factured in  Western  Canada  were  recently 
installed  in  the  power  house  at  Manitoba 
Agricultural  College,  Winnipeg,  by  the  Vul- 
can Iron  Works.  With  a  length  totaling 
sixteen  feet  eight  inches  and  a  diameter  of 
eight  feet,  these  huge  boilers  furnish  150 
horse-power.  They  are  built  to  carry  130 
pounds  pressure,  and  have  ibeen  tested  to 
200  pounds.  The  shell  is  five-eighths  of  an 
inch  thick,  and  around  a  fifty  inch  fire  box 
are  eighty  three  and  one-half  inch  tubes, 
each  thirteen  feet  long.  The  make  is  known 
as  the  Scotch  boiler. 

The  following  concerns  have  lately  secur- 
ed a  charter:  La  Compagnie  de  la  Turbine 
Simplex  Gallinard,  Limited,  Montreal,  Que., 
incorporated  to  exploit  and  manufacture  the 
patent  known  as  the  simplex  turbine,  capi- 
tal $250,000;  incorporators,  Paul  Gallin- 
ard, J.  Monier,  E.  Leclerc,  A.  St.  Denis  and 
others,  all  of  Montreal.  Chaudiere  Basin 
Power  Company,  Limited,  Montreal,  Que., 
capital  $150,000;  incorporators,  F.  H.  Man- 
ley,  J.  N.  McKenzie,  A.  C.  Wilkinson  and 
G.  P.  Grant,  all  of  Montreal.  Byron  Tele- 
phone Company,  Limited,  Byron,  Ont.,  cap- 
ital $15,000;  incorporators,  E.  McEwan,  A. 
J.  Rollins,  H.  Wickerson,  W.  Meriam  and 
A.  Kains. 

For  Sale — At  a  Bargain 

Nearly  new,  only  used  once  or  twice,  i  Thompson 
Houston  Portable  Alternating  Ammeter,  Range  loo 
Amperes. 

I  Thompson  Houston  Portable  Volimeter  range 
1,^0  Volts. 

MIDLAND  ELECTRIC  COMPANY 
5  119-121  Youville  Square,  Montreal 


Electric  Repair 

and 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting  Electrical 
Engineers 
Electrical  Repairs 

99  and  icfl  West  Lagauchetiere  Street 

MONTREAL 


POSITION  WANTED. 


Youny  man  of  good  moral  habits,  g^ooJ  tducation. 
four  month's  experience,  and  the  best  of  reterences, 
wishes  employment  in  the  electric  line. 

5  Chkisty  M.  Fisher.  Ivy  P.O.,  Ont. 


FOR  SALE  CHEAP 

I  30  kw.  Eddy  Generator,  135  Volts 
I  13  H.P.  Motor,  no  Volts 

CILSON  MFC.  CO.,  CUELPH,  CAN. 


PROCURED  IN  ALL 
COUNTRIES  - 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 

MAIN 

25S2 


RIDOUT  &  MAYBEE 

103  Bsty  Street 
TORONTO,      -      -      .  CANADA 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus  $1,500,000. 

Offices  Tlirougttout  ttie  Civilized 
World. 

Executive  OflSces : 
Nos.  346  and  348  Broadwav.  New  York  City  U.S.  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring',  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  ofHces.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 
Offices  in  Canada  :  Halifax,  N.S. ;  Hamilton,  Ont.  ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa,  Ont. :  Que- 
bec, Que. :  St.  John,  N  B. ;  Toronto.  Ont. ;  \'ancou- 
ver,  B.C. ;  Winnipeg,  Man. ;  Calgary.  Alta. 

THOS    C  IRVING, 
Gen.  Man.  Western  Canada.  Toronto. 
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Sparks. 

Hon.  J.  H.  Howden,  Minister  of  Telephones  and  Telegraphs, 
Winnipeg,  will  receive  tenders  up  to  May  10th  for  material  and 
telephone  instruments  for  Manitoba  Government  construction 
this  season.  Specifications  may  be  seen  at  office  of  Chief  En- 
gineer, Department  of  Telephones,  Winnipeg. 

The  following  are  among  the  new  electric  car  lines  for  Toron- 
to, which  have  been  agreed  ui^on  by  Mr.  Wm.  Mackenzie,  Man- 
ager R.  J.  Fleming,  and  City  Engineer  Bust:  University  avenue, 
from  Queen  to  College;  Wellington  street,  from  Church  to  York; 
Adelaide  street,  from  Church  to  York;  Eichmond  street,  from 
Church  to  Victoria;  Bay  street.  A  line  connecting  with  a  down- 
town route  will  be  constructed  to  serve  the  northwest  section  of 
the  city.  A  route  running  off  either  Gerrard  or  Broadview  ave- 
nue, and  using  the  Don,  is  proposed. 


"YOU  WIRE  FOR  ME   and   I'LL  WIRE  FOR  YOU" 

WALTER  BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758  YONGE  STREET 
Electrical  and  Gas  Fixtures,  Apparatus  and  Supplies 
PHONE  N.  2470         -        -        -         TORONTO,  ONT. 


TELEPHONES 


We  manufacture  TELE- 
PHpNES  for  all  kinds  of 
service—Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 


John  Starr,  Son  6l  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


ALUMINUM 

Electrical  Conductors 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots,  Sheets.  Wire.  Tubing, 
Castings 

Prices  with  full  information  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


WESTON 

ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SWITCHBOARD  —  PORTABLE 
AND   LABORATORY  USE 

It  is  impossible  in  this  space  to  describe  our  various 
lines  of 

Standard  Testing  Instruments  \  pj^^ 

Permanent  Magnet  Switchboard  Insts.  [  Direct 
Soft  Iron  "Eclipse"  Switchboard  Insts.J  Current 

Standard  Testing  Instruments!  p^^^  Aitemaiing 
Best  Switchboard  Instruments/  Cu.rent 

Send  for  Circular  and 
ANY  Information  Desired 

Weston  Electrical  Instrument  Co* 

NEWARK,  N.J,,  U.S.A. 


Take  Advantage  of  our  Nine 
Lives 


NO.  s> 


XCEL 

'^mm  oRy  buth 


■^■^tO     FOR     OPEN  CiS'.Ulf 
V-    FIRE   AND  POLICE 

Telephone  ano  hf-i-AB-* 

SERVICE  ^ 
'"T    CRftDE    RAW  MATE»"*-S 


NINE  LIVES 
CIVE  LASTIKC  SATI 


'  ^iCAL  Specialties 

m  SHlyTE«  srsEET 

--t;oronto,  can 


YOU  do  NOT  want  hiKli 
amperage  and  short  life  in 
doped  batteries  BUT  you 
want  RIGHT  AMPERAGE 
with  LONG  LIFE. 

How  about 

Nine  Lives  ? 

such  as  our 

X  CELLS 

will  show.  They  are  made  to 
give  you  LASTING  SATIS- 
FACTION. They  do  not 
run  down. 

Stop  Importing 
Oet  Better  Batteries  la  Canada 

\Vc  will  S.WE  you  MONEY  and 
TROUBLE.  Years  ok  experience, 

AMPLE   CAPITAL    COMBINED  WITH  A 

LIBERAL  BUSINESS  POLICY  are  back 
ot  lis. 


ELECTRICAL  SPECIALTIES 
LIMITED 

12-14-16  Shuter  Street, 
TORONTO 

Prompt  Shipment  -  Prompt  Shipment 


UP-TO-DATK  I<:QUIPPED  FACTORY 
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THE  CANADA  ELECTRIC  CO 

Are  now  located  in  their  new  premises 
230    Dox*c]nestei?    Sti^eet   lAT  e  s  t,  IMEonti^ea,!, 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

W  rite  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CAKTAIDA    ELECTRIC  CO. 

I.ACASSE   ROSSEAU,   Klec.  Eng.  Manager.  230  Dorchester  Street  West,        -  Montreal. 


Individual  Motor  Drive 


Readiness 

You  often  want  to  use  a  machine  tool  just  for  a  few  minutes, 
but  want  to  use  it  when  you  want  it.  An  individual  motor-driven 
tool  is  always  ready  at  a  second's  notice,  and  you  do  not  have  to 
keep  a  line  shaft  running  all  the  time  just  to  be  able  to  use  the  tool 
for  a  few  minutes. 


use  Motor  Driving  Williams  &  Wilson  Portable  Lathe 


Canadian  Westin£;house  Co.»  Limited 


Traders  Bank  Bldg., 
TORONTO. 
439  PenJer  St.,  V.WCOUVER. 


General  Office  AND  Works  :  HAMILTON,  OM. 

For  particulars  address  nearest  Office: 
922-923  Union  Bank  Bldg:.,  WINNIPEG. 


Sovereign  Bank  of  Canada  Bldg., 

MONTREAL.. 
158  Granville  Street,  HALIF.\X 


Belliss       Mopcom  Limited,  Engineers 


Established  over  50  years. 
Telegrams:  "Belliss,  Birmingham." 
Code:  A.B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W, 


ENGINES 

Direct,  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrlcation  Simplicity;  Streng-th  ;  Experience 
Low  Cost;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H. P.,  in  sizes  ranging  from  5102,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  BUILDING,  MONTREAL,  CAN. 


RP.PRESENTIKG  OUR  TwO-CraNK  COMPOUND  TVPE  ENGINE. 


Telegraphic  Address  :  "  Lareo  '  Montreal. 


Codes  :  A. B.C.  5th  Edition  &  Western  Union. 
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Electrical  Repairs 

Many  Central  Stations  and  users  of  electrical  apparatus 
have  already  taken  advantage  of  the  splendid  facilities  we 
possess  for  handling  Electrical  Repairs  of  all  kinds.  Ex- 
cellence of  work  and  promptness  ot  delivery  have  brought 
us  a  large  trade,  but  we  want  to  enroll  new  customers  as 
well  as  retain  the  old  ones. 

We  are  Specialists  in  Repairs  and  Machine  Installation. 

SPARES  AND  REPAIRS 

ARMATURES      TRANSFORMERS  SWITCHBOARDS 
FIELD  COILS      ARC  LAMPS  SPECIAL  RHEOSTATS 

Railway  Armature  Coils,  Rewinds  and  Commutators.      Special  Electric  and  Electro- Magnetic  Machinery. 

Manufacturers  of  Electro-Magnetic  Concentrators. 

We  solicit  an  opportunity  of  convincing  you  that  we  can  execute  your  orders  satisfactorily. 

TKe  Electrical  Maintenance  and  R^epairs  Co. 

162  Adelaide  Street  West,  TORONTO 


PHONE    MAIN  3419 


THE  McEWEN  TJtoma?K; 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Taadem  Compouad. 
Write  For  LoLtest  Bulletin  and  Prices. 


Waterous   E^rvgine    Works  Co, 

BRANTFORD,  CANADA 
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Kolloid-Wolfram  Lamp 

•    Life  i.oco  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY   COMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 


Midland  Electric  Co. 

SOLE  AGENTS 
1 19-12 1  Youville  Square,  Montreal 


^  "YOUR  EL&GTRIGflL  SUPPLY" 

 HOUSE  

51  Victoria  Square  -  -  MONTREAL 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  Vntted  Electric  Co.,  Limited 
468-474  King  St..  West         -  TORONTO 


The 


ElectHcal  Consti^fiction  Co., 

of  London,  Limited 

312-40  Dundas  Street.  London,  Can. — Phone  1103. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Desig-ned  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maiie. 


Estimates  Cheerfully  Given 


Descriptive    matter  turnisheJ 
on  application 


LONG  DISTANCE   PHONE  MAIN  3149 


ELECTRICAL  REPAIRS 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  CO. 

326-328-330  CRAIG  STREET   WEST  -  MONTREAL 


t*<t  i 

A  N  A  IM  A  N     ]•]  1.  K  ('  1'  U  \  i'  A  I.     N  K  W  S 


Canadian  General 

Electric  Company 

Limited 

Head  Office    -    TORONTO,  ONT. 


Electrical  Apparatus 
and  Supplies 


^ISITORS  to  tlie  Convention  will 
find  a  full  line  of  samples  of  all  the 
latest  devices  and  fittings  at  our  show 
rooms,  14  -  16  King  Street  East. 


Convention  Exhibit,  Room  13,  Lower  Corridor 


DISTRICT    OFFICES  : 


Montreal     Ottawa     Halifax     Winnipeg     Vancouver  Rossland 
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Combine  the  best  lamps 
and  the  best  fixture 


THE  NEW 

Benjamin  Tunj(sten  Arc 

(Design  patent  applied  for) 

Look  at  it  !  Note  the  frosted  aluminum  reflector  covering  brass  base 
for  increasing  reflected  light.  The  stem  is  3^-in.  pipe,  ^-in.  casing, 
crowfoot,  wires,  deep  canopy,  cluster  body,  and  iS-in.  opal  reflector 
— complete.  Made  for  4,  5  or  6  lights,  either  with  or  without  centre  lamp 
opening,  for  use  with  or  without  pendant  switch.  It's  an  exception- 
ally neat,  effective,  economical  fixture  for  use  in  any  public  place. 

Write  for  Circular  and  Price  List 


25  INCHZS  OVER  ALL 


BENJAMIN   ELECTRIC  MFG.  CO. 

64  York  Street      -  TORONTO 


WE  MAKE 


TYPE    OF   CAMPBELL    OAS  ENGINE. 


Complete    Installations   of   Electric,    Gas    Engine,    and    Pumping  Plants. 


JONES  &  GLASSCO, 


354  NOTRE  DAME  ST.  WEST 

MONTREAL 


10  Plants  Running  In  Canada. 


CANADIAN  AGENTS  FOR  CAMPHELL  GAS  ENGINES. 


.Send  for  Catalogue. 
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Rubber  Covered  Wire 

Weatherproof  Wire 

Brass  and  Copper  Wire 

Paper  Insulated  Cables 

Lead  Covered  Underground 
and  Aerial  Cables 


Wires  and  Cables 

for  Telephone,  Teleg(raph  Electric 
Railway  and  Power  Purposes 


The  WIRE  &  CABLE  CO. 

Office  and  Works,  241  Guy  Street 

MONTREAL 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 

Everything  Fully  Guaranteed 

Also  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 
4-5  Winthrop  Street 

BOSTON       -  MASS. 


F.  N.  Phillips,  President.  Geo.  H  .  OLNtv  2nd,  Sei.ietary-'l  reasurt  r 

Bugene  F.  Phillips 
Electrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 
Chicago  Office  :  135  Adams  Street. 


"SHAWMUT* 
N.  C.  Code  Standard  Porcelain  Bases 


And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 


NOTICE 

The  Lugs  do  not 
Project  Beyond 
the  Porcelain 


VVe  have  dropped 
the  use  of  castings 
in  our  Bases 


Have  You  Our  Cataloguk  No.  ioo? 


CHASE-SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 
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GENERATORS 


For  Power 

and  Light 


Induction  and 
Direct  Current 


MOTORS 


r 


Constant  Speed,  Variable  Speed 

Direct  Current  "  SUPERIOR  "  Machines 
to  Suit  all  Conditions 


Canadian  Electrical 

&  Motor  Co.«  Limited 

SUCCESSORS    TO  UNITED  ELECTRIC  CO. 

468474  King  St.  West,  TORONTO 


S 
E 
N 
D 

F 
0 
« 

C 
A 
T 
A 
L 
0 
G 
U 
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"The  Light  That's  Right" 

If  you  are  in  the  market  for  Arc  Lamps 

THEN  thoroughly  try  out  LafllpS 


They  will  be  the  Arcs  you'll  buy 


MOST 


Rug'g'cd 

Reliable 

Efficient 

Economical 

Simple 

Attractive 

Satisfactory 

in  every  way 


Prove  these  facts  to  yourselves 
The  lamps  prove  it  to  everybody 

Handsome  for  Indoors  Durable  for  Outdoors 

Outshine  all  others 

Bulletins  might  interest  you.     Let  us  mail  you  one 


THE  R.  E.  T.  PRINGLE   COMPANY,  LIMITED 

MONTREAL,  QUE.  WINNIPEG,  MAN. 
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Tke  Standard  for  ^bber  lasulatioa 

OKONITE  keeps  you  ia  the  chanael  of  success 
No  grounding  No  breakclowas 

THE  OKONITE  COMPANY  Ltd. 

253  BROAD  WAV  NEW  YOi^P^ 


s 
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INDUCTION 
MOTORS 


The 


Packard  Electric  Co. 


Limited 


Works  -  ST.  CATHARINES 

127-129  Bell  Tel.  Bldg.  ~~  Somerset  Block 

MONTREAL  WINNIPEG 


INDUCTION 
MOTORS 
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TRANSFORMERS 


5  SWITCHBOARDS 
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ALL  TYPES  AND  CAPACITIES 


^  CROCKER 


CO.,  LIMITED 


MANUFACTUKERS  AND  ELECTRICAL  ENGINEERS 

Head  Office  :  41  Street  Railway  Chambers 

MONTREAL 
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Centrifugal  Pumps 

DRIVEN  BY 

INDUCTION  MOTORS 


ONE  OF  TWO  6  INCH  3  STAGE  WORTHINGTON  TURBINE  PUMPS,  DRIVEN  BY  TWO  1 50  H.P.  INDUCTION  MOTORS  ; 
CAPACITY  OF  EACH   PUMP,    1,000,000  GALS.    PER   24   HOURS   AGAINST    1 50    LBS.    PRESSURE  ;    WATER  WORKS 

PLANT  LETHBRIDGE,  ALTA. 

BULLETIN    102  DESCRIBING  MULTI-STAGE  TURBINE  PUMPS  WILL  BE  SENT  ON  APPLICATION.      WORKS,  MONTREAL. 
SALES  OFFICES,  NEW  GLASCOW,  MONTREAL,  TORONTO,  COBALT,  WINNIPEG,  CALGARY,  VANCOUVER 


THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO. 

LIMITED 


CAiSTADIAN    ELEtJTRICAL  NiSWS 


ii 


THE  STANDARD 
FOR 
RUBBER 
INSULATION 


Reg.  U.  S.  PaLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  -ire  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


REPAIRS 

ARMATURES  REWOUND 

COMMUTATORS  REFILLED 

TRANSFORMERS  REWOUND 

DON  T  SHUT  DOWN 

As  we  can  loan  you  something  while  we  mal<e  your  repairs 


\\K  BUY,  SELL  OR  EXCHANGE 

ALL  KINDS,  SIZES  AND  TYPES  OF 

ELECTRICAL  APPARATUS 


FRED  THOMSON  &  CO. 

326  -  328  -  330  West    Craig  Street 

Phones  Main  3149                                                    JVl  O  JN    1   r\.t,AL  In  the  Electrical 

Mount    518  Business  Suico  1880 
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The  Gas  and  Electric  Power  Co. 


Alt.  Cvuit-m  W.itl  MrtiT 


Soi.K    At-.ENTS  VOR 


"Ferranti"  Lmited 


Alt.  Current  Watt  Meter 


Mamilactiires  ot 

Successful 
afe  and 
ure 

*"curre°r'}Watt  Mctefs 
Electrical  Instruments 
"tIS^oT}  Switches 
Circuit  Breakers 

Time  Limit  Relays,  etc.,  etc. 

Intergrating  Watt  Meters 
built  with  our  latest  cyclo- 
meter dial. 

Switch  Boards  built  in  Toronto 


Complete  with  Case 


Shewing  Interior  without  Case 


One  of  three  3,000  Kilowatt  Armature  Rings,  built  by  Tne  Electric  Construction  Co.,  of  Wolverhampton. 

No  Order  Too  Lar>fe  or  Too  Small.  Send  your  Orders  and  Enquires  to 

GAS  AND  ELECTRIC   POWER  CO. 


Main  7362 


123  Bay  Street,  TORONTO 
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Sparks 

W.  A.  MaokejiJtio  &  Coniiiauv,  'I'oionto,  w  im  c  t  ho  siu'cosst'iil 
tfutlerors  for  the  issue  of  $S."),000  ilobciiturcs  of  tlu>  town  of 
liuliait  Head,  S«sk.,  issued  for  waterworks,  electric  light  aiul 
other  purposes. 

The  Westmoreland  Power  Company  are  seeking  inoorj)ora 
tion  to  coHstruct  a  street  railway  and  to  carry  on  a  liglit  and 
|niwer  business  at  Monoton,  N.ri.  Reid  McManus,  Dr.  C.  A. 
Murray  and  J.  A.  Nile  are  interested. 

The  I'nited  Telephone  Company,  Eussell,  Man.,  have  been 
grauteil  a  franchise  to  erect  n  rural  telephone  system  through- 
out Silver  I'reek  municipality.  The  company  expect  to  com- 
nuMice  work  on  the  system  this  summer. 

Further  details  of  the  Bull  River  Power  &  Light  Company's 
plans  at  Fort  Steele,  B.l\,  are  to  hand.  It  is  now  stated  that 
they  will  erect  a  power  plant  on  the  Bull  river,  near  this  place, 
and  develop  10,000  h.p.  The  power  house  will  be  equipped  with 
percussion  waterwheels  operating  under  a  vertical  head  of  275 
feet.    George  K.  Henderson,  of  Merrillou,  Wis.,  is  manager. 

At  a  recent  meeting  of  the  Wentworth  County  Council  in 
Hamilton,  application  for  a  franchise  to  construct  a  line  through 
Barton  and  Binbrook,  toucmng  at  Ilannou,  Elfrida  and  Wood- 
burn,  was  made  by  the  Barton  &  Binbrook  Independent  Tele- 
phone \  onijiany.  Application  lor  a  franchise  to  construct  a 
line  from  Bullock's  Corners  to  Copetown  was  also  filed  by  the 
West  Flamboro  Telephone  Company. 

We  are  informed  that  the  Cranbrook  Electric  Light  Company 
have  had  plans  prepared  for  a  nydro  electric  power  plant  to  be 
built  on  the  St.  Marys  river,  eiglit  miles  from  Cranbrook,  B.C. 
It  is  projtosed  to  install  three  units  of  .500  h.p.  each,  and  in 
addition  to  sup]>lying  Cranbrook,  it  is  proposed  to  construct 
transmission  lines  to  Morgie  and  Marysville,  distant  twenty- 
live  miles  respectively.  A.  L.  Mc<^ullough,  of  Nelson,  B.C.,  is 
consulting  engineer. 

The  Bell  telephone  sj'stem  recently  acquired  by  the  Alberta 
(uivernment  includes  the  long  distance  lines  from  Edmonton  to 
Calgary,  to  Macieod  and  Lethbridge,  and  from  those  cities  to 
Cardston,  along  which  are  scattered  seventeen  toll  offices.  In 
addition  there  are  sixteen  exchanges,  including  those  of  Cal- 


gary, Letlibritlge,  VVetaskiwin,  High  River,  Lacombe,  Olds,  Oko- 
toka,  C'laresholni,  (!ardston,  Raymond,  Innisfail,  Didsbury,  Nan- 
ton,  Ponoka,  Red  Deer  and  Magrath. 

The  Electric  Distributing  Company,  Limited,  head  office,  To- 
ronto, Ont.,  has  been  incorporated  with  a  capital  of  $100,000.  The 
iiicorj)orators  include  A.  G.  Ross,  M.  L.  Gordon,  G.  C.  Loveys, 
W.  Smith  and  Vv.  S.  Edwards,  all  of  Toronto.  At  the  same  city 
are  also  the  headquarters  of  the  recently  incorporated  Friction 
Heat  Light  Company,  Limited,  capitalized  at  $60,000,  whose 
incorporators  include  George  Paton,  James  Linton,  A.  Laidlaw, 
Andrew  Reading,  and  W.  M.  Hall,  all  of  Toronto. 

It  is  stated  that  the  shareholders  of  the  Stark  Telephone, 
Light  &  Power  Company,  Limited,  Toronto,  which  went  into 
liquidation  some  time  ago,  may  shortly  be  asked  to  subscribe  to 
an  issue  of  bonds  equal  to  40  per  cent,  of  all  their  holdings. 
If  the  bonds  are  taken  over  by  the  shareholders  it  is  felt  that 
the  indebtedness  could  be  wiped  off,  the  plant  improved  and 
sufficient  working  capital  left  to  carry  on  the  business.  The 
plan  of  reorganization  has  been  presented  to  the  liquidator,  E. 
R.  C.  Clarkson,  for  approval. 

The  Provincial  Telephone  Department  of  Manitoba  has  ,  let 
the  following  tenders  for  supplies  to  be  used  in  construcftbn 
work  this  year:  Wood  side  brackets,  Northern  Electric  Com- 
pany, Winnipeg;  cross  arms,  E.  Bissel  &  Sons,  Toledo,  Ohio,  and 
the  Northern  Electric  Comijany;  top  pins.  Northern  Electric 
Company;  insulators,  Northern  Electric  Company;  copper  wire, 
Wire  &  Cable  Company,  Montreal;  copper  sleeves,  P.  B.  Cook, 
Chicago;  weather  proof  iron  wire,  Canadian  General  Electric, 
Montreal;  steel  strand  wire,  W.  E.  Skinner,  Limited,  Winnipeg; 
pole  line  hardware.  Northern  Electric  Company. 

It  is  stated  that  an  agreement  has  practically  been  reached 
regarding  the  new  lines  to  be  built  by  the'  Hamilton  Street 
Railway  Company.  In  the  north  end  there  is' to  be  a  line  on 
Fernie  street  from  James  street  to  Emerald;  in  the  southeast 
/  end  the  Wentworth  street  line  is  to  be  taken  up  and  a  line  laid 
on  Wellington  street,  Stinson  street  and  Delaware  avenue;  in 
the  west  end  the  Herkimer  street  line  is  to  be  continued  to 
Garth  stret  and  the  Vork  street  line  is  to  be  extended  and  im- 
proved. There  is  also  talk  of  a  line  on  Bold  street,  and  some 
other  extensions  and  changes  are  contemplated. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric'  Power  Purposes. 

_ .,  — ■  ,       <  /  
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"SUNBEAM"  Tungsten 
"SUNBEAM"  Tantalum 
"SUNBEAM"  Gem 
"SUNBEAM"  Carbon 

The  Lamps 

which  others  try  to  imitate 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Main  Office  ;  Nortliwrstorii  Office  ami  Warehouse  :  Factory  : 

TORONTO  251  Notre  Dame  Street,  WINNIPEG  ST,  CATHARINES 
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Crocker  Turbine 


Enjoys  a  hioh  reputation  won  by  merit. 

Pcrlcctly  adapted  for  Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting, 
in  all  sizes,  and  for  heads  up  to   150  ft. 

Special  settings  arranged  to'  suit  special 
circumstances. 
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SKerbrooke,  Que. 
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ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON.  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps, 

Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 
John  FormaLn 

24A  zknd  250  Craig  Street  w..  Montreal,  Que. 
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Not  SO  very  long  ago  there  was  in- 
'^'"indiTat'^l™*"*'   trodueed  to  Canada  and  the  United 

States,  an  instrument,  known  as 
the  Wright  Demand  Indicator,  which  served  the  very 
valuable  purpose  of  shewing  the  maximum  load  which 
had  been  passing  through  any  given  circuit  since  the 
instrument  was  last  observed.  It  was  first  used  in  Eng- 
land, the  home  of  the  designer,  who  got  It  out  in  re- 
sponse to  the  call  for  some  device  which  would  show 
the  maximum  energy  taken  by  any  consumer  into 
whose  lines  it  might  be  connected.  Conjointly  with  the 
production  of  the  instrument  Mr.  Wright  elaborated  a 
system  of  power  rates  based  on  the  principle  that  the 
cost  of  energy  must  necessarily  be  determined  to  quite 
an  extent  by  the  maximum,  requirements  of  each  partic- 
ular user,  as  well  as  by  the  size  of  his  avcraqr  load.  The 
combination  constituted  a  fairly  successful  attempt  to 
systematically  take  care  of  tlie  efiPect  of  load  factor  on 
the  costs  of  power,  load  factor  being  the  relation  be- 
tween the  average  output  of  a  station,  oi-  the  avei-a^c 
consumption  of  any  given  circuit,  as  compared  with 
the  respective  maximums. 

Besides  being  a  very  valuable  inst  ruiiu'nt  when  used 
with  the  foregoing  object  in  view,  tlie  Wright  Dciiiaiid 
Indicator  has  also  found  quite  a  large  field  as  a  iiu'aiis 
of  determining  whether  or  no  a  certain  ;ii)paratiis  was 
overloaded,  l^'or  iiisfaiice,  it  is  more  or  less  difficult  to 
get  sat  isfactoi'v  cout  iiiiioiis  readings  of  the  lond  on 
pole  type  transformers  by  means  of  an  ordinary  iim- 
meter,  but  a  T)eiii;iiul  itidicalor.  inst;i1le(f  for  a  weel< 


or  so,  will  show  at  a  glance  the  maximum  amperage 
passing  through  them. 

As  a  somewhat  more  complete  and  most  interesting 
instrument,  there  has  lately  been  placed  upon  the  mar- 
ket a  polyphase  maximum  indicator,  which  in  several 
respects  is  a  great  improvement  over  the  original  form, 
and  an  instrument  which  will  doubtless  fill  certain  con- 
ditions that  could  not  be  met  by  Mr.  Wright's  design. 
In  the  first  place,  the  new  form  is  self-contained  and 
polyphase,  so  that  only  one  meter  is  needed  to  get  read- 
ings on  either  a  two  phase  or  a  three  phase  circuit.  Fur- 
ther, it  reads  in  kilowatts,  or  horse  power,  not  simply 
in  amperes,  so  that  it  automatically  looks  ofter  varia- 
tions in  voltage  and  in  power  factor.  More  than  this, 
it  is  a  continuously  indicating  instrument,  in  this  re- 
spect being  similar  to  the  ordinary  switchboard  indicat- 
ing wattmeter,  in  that  it  is  equipped  with  a  liand  that 
moves  over  the  scale  in  exact  accordance  with  the  pow- 
er that  is  being  consumed  from  minute  to  minute.  The 
record  for  the  maximum  load  that  has  passed  is  kept 
by  a  second  hand  that  is  interlocked  with  the  first  one 
so  that  while  the  two  can  move  up  the  scale  together, 
a  ratchet  prevents  the  maximum  hand  from  moving 
back  until  released  by  the  observer. 

This  instrument  is  not  likely  to  be  used  to  any  extent 
for  determining  whether  or  no  a  given  piece  of  appar- 
atus is  overloaded,  because  the  Wright  ampere  meter, 
necessarily  a  much  cheaper  device,  is  perfectly  satis- 
factory for  that  purpose,  liut  it  is  very  probable  that 
central  stations  will  find  it  exceedingly  valuable  as  a 
means  of  accurately  measuring  the  actual  maximum 
power  consumptions  of  their  larger  customers  It  in 
this  way  forms  another  addition  to  our  already  pretty 
fair  array  of  measuring  instruments,  doubtless  some 
day  we  shall  have  a  reliable  two  rate  wattmeter  at  a 
reasonable  price,  and  then  the  list  will  be  complete. 


Switchboard 
Design. 


It  would  appear,  judging  from 
several  instances  wdiich  have  ]at(>ly 
come  to  our  attention,  that  there  is 
a  great  tendency  at  the  present  time  to  install  switch- 
boards which  are  far  more  elaborate  than  is  warranted 
by  the  size  of  the  balance  of  the  equipment.  On  the 
other  hand  it  must  be  acknowledged  that  such  instal- 
lations are  but  following  tlie  example  of  many  large 
plants  now  operating  or  in  course  of  construction,  at 
the  same  time  is  it  not  proper  that  we  should  make  an 
effort  to  differentiate  between  boards  that  are  intended 
to  control  very  large  powers  at  very  high  voltaires.  and 
thase  where  the  corresponding  qtiantities  involved  are 
very  much  smaller?  In  other  words,  does  our  jiresent 
practice  not  frequently  load  uj)  a  comparatively  small 
proposition  with  a  board  that  is  far  too  complete  ;ind 
consequently  far  too  co.stly.  failing  to  recognize  that  a 
much  more  simple  construction  would  accomplish  the 
r(>quired  end  equally  well?  As  an  illustration  of  this 
bitter  pond,  we  have  in  mind  a  direct  current  board 
winch  was  laid  out  with  (piick  break  knife  switches 
which,  as  they  were  fairly  large,  made  (|uitc  an  Jiddition 
to  the  cost  as  compared  with  the  [)lain  form.  Hut  the 
board  was  also  e<piii)ped  with  circuit  breakers,  Avliich 
would  naturally  be  used  when  a  line  had  to  be  opened 
under  load,  consecjuent  ly  the  switches  been  me  di.scon- 
necting  devices,  and  as  such  could  very  properly  have 
beeti  made  without  the  (|uicl<  break  attachment.  Fur- 
ther, this  would  not  only  hnve  lessened  the  cost,  but 
would  also  have  gi\-en  the  consumer  a  more  rugged  and 
substantial  device.  A  much  more  aggravated  instaiic<- 
w;is  afl'orded  not  long  ago  b\-  a  motor  installation  in 


i8 


CANADIAN    ELECTRICAL  NEWS 


a  factory,  the  board  for  wliii'h.  ;is  at  first  specified, 
would  tiave  cost  not  far  from  ;{!;>, 000  "When  Ave  are 
told  that  this  tijrure  -was  approximately  20  to  30  per 
cent  of  the  cost  of  the  motor  themselves,  it  will  at  once 
he  recosjni/.cd  that  such  an  cxi>ciidit\ire  could  scarcely 
hi'  justiticil.  Then  attain,  take  our  ahnosF  universal 
practice  of  iustalliu'r  costly  oil  switches,  even  in  jilants 
containini;  but  one  irenerator,  between  this  latter  and 
the  step  up  transformer.  Surely  this  type  of  station 
affords  a  chance  of  nnikiiiij  quite  a  saving  by  tieing  the 
generator  and  the  transformers  solidly  together,  and 
doing  all  the  SAvitching  on  the  high  tension  side.  Of 
coui"se  there  Avill  be  a  number  of  ]ilants  where  this  can- 
not conveniently  done,  bnt  on  the  other  hand,  it  Avonld 
seem  as  if  there  were  nuuiy  where  it  would  be  most 
advantageous,  not  only  because  of  the  reduction  in 
tii-st  cost,  but  also  because  of  the  increased  simplicity 
and  the  decreased  maintenance  charges  which  would 
result  therefrom. 

The  above  is,  not  meant  for  an  instant  to  detract 
from  high  class  switchboard  construction  as  a  most 
necessary  anil  valuable  accessory  to  any  plant.  The 
finest  ATorkmanship  and  material  and  design  that  money 
can  buy  are  of  course  the  really  best  Investment,  but 
the  point  is  that  good  design  is  more  frequently  eviden- 
ced by  simplicit.A'  than  by  the  somcAvhat  too  complete 
boards  Avhich  are  frequently  installed  in  situations 
Avhere  they  can  ncA'cr  shoAv  a  proper  return  upon  the 
investment. 


Canada  is  so  singularly  blessed  with 
CcTtw^Atiim'.  Avater  poAvers  that  doubtless  it  will 
soon  become  the  scene  of  some  of  the 
largest  electrical  operations  Avhich  the  world  will  ever 
see.  For  instance,  take  the  Niagara  plants.  They  are 
already  the  largest  hydraulic  developments  that  have 
been  executed,  and  doubtless  to  them  will  soon  be  add- 
ed some  exceedingly  heavy  electric  traction  by  the 
electrification  of  the  surrounding  C.  P.  R.  and  G.  T.  R. 
lines.  Equally  sure  is  the  electrical  operation  of  the 
C.  P.  R.  lines  through  Quebec  and  through  the  Rockies. 
Then  again,  turning  to  the  question  of  electric  smelting, 
is  it  not  entirel.A'  likel.v  that  in  a  comparatively  short 
time  the  enormous  iron  deposits  in  the  northern  parts 
of  Ontario  and  Qiiebec  Avill  yield  their  wealth  through 
the  economies  of  electric  smelting.  Besides  all  this  we 
have  the  natiiral  groAvth  of  the  electric  lighting  indus- 
try to  look  forward  to,  to  say  nothing  of  the  revenue 
to  be  found  from  stationary  motors. 

In  view  of  these  Avonderful  natural  resources,  Avhich 
are  at  once  the  amazement  and  the  envy  of  almost 
CA-ery  Arisitor  accustomed  only  to  conditions  elsewhere, 
does  it  not  behoove  every  operating  compan.v  to  see 
that  it  is  well  represented  at  the  forthcoming  C.  E.  A. 
CouA-ention.  and  is  it  not  equall.v  incumbent  upon  every 
representatiA'e  to  see  that  he  earnestly  and  conscien- 
tiously .joins  in  the  business  of  the  meetings?  Further, 
it  is  the  duty  of  operating  companies  to  bear  the  ex- 
penses of  their  representatives.  Nothing  but  an  asso- 
ciation can  properly  nurture  and  further  the  interests 
of  the  central  station,  Avhich  within  limits  are  the  same 
from  one  end  of  the  country  to  the  other.  'Why,then, 
not  use  to  the  fullest  possible  extent  those  Denefits  and 
7>rivileges  Avhich  the  C.  E.  A.  alone  can  offer  you?  All 
it  a.sks  of  you  is  to  come  to  the  couA'ention  and  to  at- 
tend faithfully  to  your  OAvn  personal  share  in  the  pro- 
ceedings, not  leaAnng  the  questioning  and  the  answer- 
ing and  the  other  speaking  to  be  all  done  by  a  small 
section  of  those  present.  It  Avill  do  the  rest. 


We  think  that  the  Paper  Committee  is  to  be  congrat- 
Tilalcd  upon  the  general  tenor  of  the  programme  which 
it  has  laid  out  for  the  1908  convention,  because,  .judg- 
ing from  their  titles,  the  papers  to  be  delivered  will  be 
even  more  markedl.y  commercial  than  were  those  given 
in  Montreal  last  September.  These  latter  marked  quite 
a  change  from  those  previously  presented  in  that  they 
touched  more  upon  tlie  business  than  upon  the  purely 
technical  side  of  electrical  operations,  and  as  such  were 
undoubtedl.y  very  welcome  and  very  valuable,  for  in- 
stance, while  a  discussion  upon  the  methods  of  construe^ 
ting  the  machines  in  a  plant  is  most  advantageous,  the 
details  of  management  are  even  more  important.  It 
is  most  desirable  that  the  Association  engender  a  spirit 
of  co-operation  among  its  members,  but  a  still  greater 
work  for  it  is  the  cultivation  of  friendly  relations  be- 
tween each  and  every  member  company  and  the  pub- 
lic, whom  they  serve  The  relations  between  the  central 
station  and  the  Underwriters,  the  question  of  rates,  the 
conditions  surrounding  franchises,  the  responsibility 
for  accidents,  these  all  are  matters  waiting  for  you,  to 
do  your  individual  part  towards  getting  them  into  the 
best  proper  shape.  Resolve  then  to  be  an  attendant  at 
the  1908  Convention  of  the  C.  E.  A.,  which  is  to  be  held 
in  Toronto,  on  June  17th,  18th,  and  19th.  and  come 
purposed  and  prepared  to  take  a  full  and  lively  inter- 
est in  all  the  questions  Avhich  come  before  it. 


Direct  Reading  Chemical  Meters  are  Legral. 

The  following  letter  has  been  received  from  Mr.  Or- 
mond  Higman,  of  the  Electrical  Standards  Laboratory, 
Ottawa : 

"I  beg  to  call  your  attention  to  an  inaccuracy  in 
your  answer  to  question  No.  3  in  the  May  issue  of  the 
"Electrical  News,"  wherein  it  is  stated  that  "Chemical 
meters  are  not  legal  in  Canada,  as  the.y  are  not  direct 
reading,  except  that  any  that  are  in  use  may  be  re- 
tained, though  no  new  ones  may  go  in.' 

"It  may  be  stated  that  there  are  several  electrolytic 
meters  in  use  that  are  direct  reading  and  among  the 
number  may  be  mentioned  the  Wright,  the  Mordey- 
Fricker,  the  Holden  and  the  Bastian,  the  latter  having 
been  admitted  to  verification  in  Canada  many  years 
ago,  are  now  being  used  on  several  direct  current  sys- 
tems in  this  country.  With  reference  to  chemical 
meters  generally  it  may  be  stated  that  they  depend  on 
the  chemical  action  of  a  current  of  electricity  when 
passed  through  certain  liquids,  such  as  dilute  acids  and 
solutions  of  metallic  salts.  Under  these  conditions  a 
chemical  decomposition  takes  place.  The  amount  of 
decomposition  depends  on  the  strength  of  the  current, 
the  time  interval  during  which  the  current  flows  and 
the  nature  of  the  electrolyte,  or  in  other  words  on  the 
electro-chemical  equivalent  of  the  substance  liberated. 
Hence  it  is  that  meters  of  the  Bastian  type  are  direct 
reading  and  may  be  used  in  Canada  Avhen  approved  by 
the  Department  of  Inland  Revenue.  The  old  Edison 
chemical  meter  is  not  direct  reading  and  may  not  be 
retained  under  any  circumstances." 


A  torpedo  invented  by  Grendell  Matthews  is  claimed 
to  be  controllable  absolutel.v  up  to  a  considerable  dis- 
tance and  to  be  capable  of  being  exploded  at  any  mo- 
ment desired  by  means  of  Avireless  electricity.  No  con- 
nection to  guide  the  instrument  is  necessary  betAveen 
it  and  the  torpedo  boat  from  Avhich  it  is  discharged. 
The  inventor  also  asserts  that  he  has  discovered  an 
electrical  Avave  which  cannot  be  interfered  Avith. 
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Annual    Meeting  of  Toronto  Section  A.I.E.E. 

The  May  meeting  of  the  Toronto  Section  of  the  Am- 
erican Institute  of  Electrical  Engineers  was  held  on 
May  15th.  This  was  made  the  annual  meeting  of  the 
Section.  The  report  of  the  secretary  was  adopted.  It 
showed  that  the  expenditure  had  been  $130.65. 

A  motion  was  carried  extending  to  the  family  of  the 
late  H.  L.  Price  the  sympathy  of  the  Section  with  them 
in  their  bereavement. 

Mr.  Price  was  a  graduate  of  McGill  University,  and 
had  been  employed  in  Mexico  before  taking  up  work 
in  Canada.  He  joined  the  American  Institute  of  Elec- 
trical Engineers  in  January  of  this  year  and  had  been 
a  regular  and  interested  attendant  at  the  luncheons  and 
meetings. 

The  executive  committee  for  the  next  season  was  ap- 
pointed as  follows :  Chairman,  W.  A.  Bucke ;  vice-chair- 
man, H.  W.  Price;  secretary,  W.  G.  Chace;  executive 
committee,  E.  Richards,  W.  H.  Eisenbeis,  M.  J.  Clark. 

The  chairman  announced  that  the  convention  of  the 
Institute  will  be  held  at  Atlantic  City,  N.J.,  from  Jime 
29  to  July  2. 


K.L.  Aitken,  Retiring  Chairman  Toronto  Section  A.I.E.E. 

The  members  of  the  Section  then  visited  the  main 
and  College  exchanges  of  the  Bell  Telephone  Company, 
and  were  courteously  received  and  accompanied  by 
Messrs.  Patterson  and  MofEatt,  who  exercised  every 
care  that  the  visitors  should  gather  as  thorough  a  grasp 
of  the  present  state  of  the  art  and  its  development  as 
the  brief  time  would  allow. 

Mr.  Wm.  A.  Bucke,  whose  portrait  appears  on  an- 
other page  along  with  those  of  other  officers  of  the 
Canadian  Electrical  Association,  was  appointed  chair- 
man of  the  Toronto  Section  of  the  American  Institute 
of  Electrical  Engineers,  at  its  annual  meeting  last 
month.  Mr.  Bucke  graduated  from  the  School  of 
Science  in  1894  and  took  a  post-graduate  course  the 
following  year,  obtaining  the  degree  of  Bachelor  of 
Applied  Science  in  1895.  The  following  February  he 
joined  the  staff  of  the  Royal  Electric  Company  in 
Montreal,  and  Avas  placed  in  the  electrical  testing  de- 
partment, of  which  a  little  later  he  was  appointed  fore- 
man.  He  afterwards  was  on  outside  construction  for  a 


year  or  two,  and  in  the  summer  of  1900  joined  the  sell- 
ing staff. 

Upon  the  completion  of  the  purchase  by  the  Canadian 
General  Electric  Company  of  the  Royal  Electric  Com- 
pany iu  January,  1901,  Mr.  Bucke  was  offered  a  posi- 
tion on  the  selling  staff  of  this  -company,  and  has  been 
attached  to  the  Toronto  district  office  ever  since,  hav- 
ing been  appointed  manager  of  the  office  a  year  ago. 

The  retiring  chairman  of  the  Toronto  Section  of  the 
A.I.E.E.,  Mr.  K.  L.  Aitken,  has  earned  the  thanks  of 
the  members  for  his  devotion  to  the  Institute.  Mr. 
Aitken  has  been  prominent  in  the  affairs  of  the  Section 
since  its  inception  some  years  ago.  He  has  presented 
several  papers  before  the  Section  and  also  before  the 
Canadian  Electrical  Association.  Mr.  Aitken  is  a  most 
successful  consulting  engineer. 


The  contract  between  the  Hydro-Electric  Power 
Commission  of  Ontario  and  the  City  of  Toronto  for  the 
delivery  of  10,000  h.p.  at  $18.10  per  h.p.  has  been  signed 
by  Mayor  Oliver.  The  Toronto  Board  of  Control  re- 
cently published  the  following  figures  in  regard  to  the 
cost  of  power  under  this  contract :  Estimate  cost  of 
construction  of  transmission  line,  $3,160,000;  Toronto's 
share,  $828,080;  estimate  cost  of  maintenance,  line  loss, 
repairs,  etc,,  $139,883;  Toronto's  share,  $38,970. 

The  following  estimates  have  been  drawn  up  for 
other  cities  and  towns  : 


Horse- 

Transmission Line. 

power 

Construc- 

Mainten- 

Wanted. 

tion. 

ance. 

Toronto   

.  .  10,000 

$828,080 

$38,970 

Hamilton  .  .   .  . 

1,500 

115,650 

5,442 

London   

5,000 

671,080 

31,578 

Brantford   

1,500 

172,770 

8,134 

Guelph  

2,500 

347,420 

16,350 

Stratford   

1,500 

215,600 

10,146 

St.  Thomas  .  .  . 

1,500 

244,140 

11,490 

Woodstock  .  .  .  . 

.  1,200 

155,350 

7,310 

Berlin  

1,000 

138,970 

6,540 

Gait  

1,200 

143,920 

6,773 

Hespeler  

400 

63,200 

2,974 

St.  Marys  

.  1,500 

287,000 

13,506 

Preston  

600 

80,530 

3,789 

Waterloo  

685 

98,460 

4,630 

New  Hamburg  . 

250 

47,830 

2,251 

Preston  and  S 

Thomas 

and  Woodstock 

have  also 

signed  contracts  with  the  Commission. 

James  Ryan,  Superintendent  of  the  Shawinigan 
Water  &  Power  Company,  and  H.  Racine,  laborer, 
were  drowned  at  Shawinigan  Falls  recently.  Supt. 
Ryan  started  out,  as  was  occasionally  his  practice,  to 
visit  the  different  parts  of  the  water  course,  which  fed 
the  generating  plant  of  the  company.  Accompanying 
him  was  his  assistant,  Racine.  The  boat  had  covered 
almost  the  same  course  many  times  before,  but  this 
time  it  was  caught  in  the  swift  running  water  and 
swept  over  the  falls,  which  are  120  feet  in  heiglit.  James 
Ryan  was  35  years  of  age  and  a  resident  of  Shawinigan 
Falls,  where  his  wife  survives  him.  Pie  had  been  in  the 
employ  of  the  company  for  over  four  and  a  half  years. 
He  was  considered  one  of  the  brightest  and  most  valu- 
al)le  of  the  men  at  the  Sliawiiiigan  works,  having  work- 
e<l  up  in  less  tlian  five  years  from  helper  to  superin- 
tendent. 


Klcctrical  Equipment  of  the  Traders  Bank,  Toronto 

Power  and  Lighting  Plant  in  Toronto's  Largest  Office  Building 


The  powoi"  plant  of  tlio  Tnulors  l^aiik  Building  of 
Toronto,  jM-esoiits  a  most  intorostiuLr  oxliibit.  of  all  that 
is  moilorn  in  the  ironcration  and  dislriljntion  of  power 
anil  liirlils  to  a  large  oftico  bnildini;.  The  Traders  Baidc 
Huilding  being  the  largest  ofliee  building  In  the  Hritish 
Knipire  naturally  becomes  one  of  the  prominent  sights 
of  the  eity  and  a  short  description  of  this  ])ower  plant 
will  doubtless  be  found  interesting. 

The  jHnver  plant  is  located  in  the  basement  of  the 
main  building  and  has  a  normal  capacity  of  335  kw. 


type  of  generator  with  balancing  coils,  together  with 
the  vertical  type  of  engine  to  be  described  later,  result- 
ed in  a  most  decided  saving  in  floor  space,  which,  as 
previously  mentioned,  was  a  most  important  consider- 
ation. 

The  generating  equipment  consists  of  two  150  kw., 
250-125  volt,  compound  wound,  Westinghouse  direct 
current  engine  type  3-wire  generators,  direct  connected 
to  two  225  h.p.,  14  X  21  X  12  Robb  Armstrong  cross 
compound  vertical  enclosed  engines,  operating  at  275 


Fig.  I.    Traders  Bank  Plant.    Two  150  K.  W..  250-125  Volt  Westinghouse  Generators. 


Owing  to  the  location  of  the  plant  the  question  of 
floor  space  is  a  most  important  one,  the  available  floor 
space  being  of  course  limited. 

The  many  advantages  of  the  double  voltage  or  3-wire 
system  of  distribution  for  lighting  and  power  in  an 
installation  of  this  nature  are  at  once  apparent.  With 
the  adoption  of  this  system  a  saving  of  25  per  cent,  of 
the  weight  of  copper  in  the  feeders,  when  figured  on  a 
basis  of  current  capacity,  is  obtained,  and  a  saving  of 
62.5  per  cent,  when  figured  on  a  basis  of  drop  in  poten- 
tial. This  .system  also  makes  available  the  220  volts  for 
the  motors  and  310  volts  for  the  incandescent  lighting, 
both  the  lamps  and  the  motors  being  taken  off  the  same 
feeders. 

Aside  from  these  features  the  adoption  of  the  3-wire 


r.  p.  m.  with  150  pounds  of  steam.  The  valves  are 
balanced  and  of  the  double  ported  type,  and  controlled 
by  the  Robb- Armstrong-Sweet  governor,  which  gives 
extremely  close  regulation.  The  engine  shaft  is  a  solid 
steel  forging  throughout,  with  balanced  cranks.  The 
oiling  system  consists  of  a  positively  driven  pump, 
which  draws  oil  from  a  reservoir  in  the  base,  and  dis- 
tributes it  through  a  double  system  of  piping  under 
pressure  of  fifteen  to  twenty-five  pounds  per  square 
inch  to  every  bearing.  These  units  are  well  illustrated 
in  Figs.  1  and  4. 

The  3-wire  generator  mentioned  consists  of  a  stan- 
dard 250  volt  2-wire  machine  with  the  addition  of  four 
slip  rings  mounted  on  the  shaft  and  connected  to  the 
armature  Avindings  at  intervals  corresponding  to  90 
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fleotrioal  degrees,  'i'lu'  voltairo  at  the  slip  rings  is  2- 
phase  alternatitiir.  'I'lio  ouri-oiit  is  taken  from  (ho  slip 
rini^i  to  a  pair  of  balance  coils,  one  eoil  to  eaeh  phase. 
Kai-li  balance  eoil  has  a  neutral  Avire  connected  to  its 
wimlinj;  midway  bet-\veen  the  ends.  These  are  con- 
nected together  and  form  the  neutral  of  the  3-wire  di- 
rect current  system.  The  two  main  leads  only  are  car- 
riinl  throuirh  the  switchboard  proper,  as  will  be  describ- 
ed later,  the  neutral  Avire  being  taken  direct  to  the 
balance  coils  and  from  there  to  the  feeders.  With 
these  additions  to  the  standard  2-Avire  generator  a  volt- 
age of  110  volts  becomes  available  on  either  side  of  the 
neutral  for  the  lighting  circuits. 

Tn  this  installation,  mention  might  be  made  of  the 
engine  and  generator  foundations,  wliich  are  only 
twenty-four  inches  deep,  laid  on  four  inches  of  sand 


direct  connected  to  a  10  x  10  Robb  Armstrong  hori- 
zontal side  eraidv  engine,  and  is  supplied  with  an  in- 
depeiidoTit  switchboard  for  its  control.  The  complete 
\niit  Avith  its  controlling  switchboard  is  shown  in  Fig.  2. 

Each  of  the  three  units,  as  previously  mentioned,  is 
equipped  with  2  balancing  coils  of  ample  size  to  per- 
mit of  an  unbalance  of  25  per  cent,  on  either  side  of 
the  neuti'al.  These  coils  are  not  indicated  on  the  ac- 
companying illustrations,  being  located  at  the  rear  of 
the  switchboards. 

The  main  power  and  lighting  switchboard  is  shovsm 
in  Fig.  3.  Panels  No.  3  and  No.  4  eaeh  control  one  150 
kw.  generator.  Panels  No.  1  and  No.  2  are  the  feeder 
panels. 

As  the  series  field  coils  of  the  3-wire  generator  are 
divided  in  halves,  one  half  being  in  eaeh  side  of  the 


Fig.  4.    Traders  Bank  Plant.    Two  225  h.p.,  14  x  21  x  12  Robb  Armstrong  Engines. 


to  prevent  vibration.  At  the  same  time  there  is  no 
perceptible  sign  of  movement  either  in  engine,  gener- 
ators or  piping. 

In  addition  to  the  larger  units,  a  small  auxiliary 
plant  is  located  at  one  end  of  the  generating  room. 
This  unit  is  used  at  periods  of  light  load,  in  the  winter 
between  seven  and  nine  a.m.  and  after  6  p.m.,  and  in 
the  summer  during  the  most  of  the  day,  also  on  holi- 
days, etc. 

This  unit  consists  of  a  35  kw.,  250-125  volt,  3-wire 
"Westtnghouse  direct  current  engine  type  generator, 


circuit  in  order  to  properly  compound  should  any  un- 
balance exist,  the  protective  devices  and  measuring  in- 
struments require  special  consideration. 

In  the  switchboard,  each  generator  panel  is  equipped 
with  two  single  pole  circuit  breakers  with  special 
equalizer  contacts  to  insure  the  opening  of  all  circuits 
in  case  of  excessive  load  or  short  circuit.  Two  ammet- 
ers are  essential  for  use  with  each  generator  as  indi- 
cated on  the  illustration,  so  that  the  load  on  both  sides 
of  the  system  may  be  observed  and  any  unbalance 
noted. 
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In  addition  to  these  instruments  two  main  double 
pole  single  throw  switches  are  supplied,  one  for  each 
main  lead  with  its  equalizer.  On  the  sub-panel  of  these 
boards  will  be  noted  two  2  pole  single  throw  switches, 
which  are  connected  to  the  balance  coils  to  disconnect 
them  in  ease  of  accident.  On  the  extreme  end  of  the 
board  are  mounted  two  voltmeters.  The  upper  illum- 
inated dial  type  is  connected  direct  to  the  bus  bars. 
The  lower  voltmeter  is  connected  through  the  four 
point  voltmeter  receptacles  provided  on  the  panels  to 
either  generator.  It  is  necessary  to  thus  supply  two 
voltmeters  to  provide  a  means  of  paralleling. 

There  is  installed  on  feeder  panel  No.  2  on  the  upper 
panel  a  1,500  ampere  250  volt  recording  wattmeter  to 
register  the  total  load  from  the  bus  bars.  Three  pole 
main  feeder  switches  are  provided  for  the  control  of 
the  various  feeders  in  the  building,  there  being  10  main 
feeder  circuits.  These  are  grouped  into  four  sets  of 
feeders,  each  set  being  taken  through  a  recording  watt- 
meter of  proper  size  to  register  the  wattage  of  each  cir- 
cuit. Two  of  these  meters  are  shown  on  the  sub-base 
of  panel  No.  2.  The  other  two  are  moimted  in  the 
upper  panel  on  panel  No.  1.  All  the  feeder  circiiits  to 
the  building  pass  direct  from  the  rear  of  this  switch- 
board to  proper  conduits  in  the  ceiling,  as  shown  on 
illustration.  The  main  three-wire  feeders  are  carried 
to  junction  boxes,  one  on  each  of  the  various  floors, 
from  which  point  the  2-wire  110  volt  lighting  distribu- 
tion is  made  as  well  as  the  250  volt  power  circuit  where 
required. 

The  small  switchboard  for  control  of  the  35  kw.  unit 
is  located  at  the  other  end  of  the  power  plant.  The 
voltage  from  the  main  bus  bars  of  the  main  control 
board  is  carried  direct  to  this  switchboard,  the  ciarrent 
of  the  generator  being  carried  through  its  control 
switchboard  to  the  bus  bars  of  the  main  switch- 
board, at  which  point  it  is  recorded  at  the  watt- 
meters and  then  distributed  to  the  building.  There 
are,  therefore,  no  feeder  switches  on  this  small  panel, 
but  it  is  equipped  with  the  necessary  circuit  breaker 
with  equalizer  contacts,  together  with  ammeter  and 
main  switch  for  each  main  lead.  The  illustration  of 
this  board  also  indicates  the  method  of  locating  the 
balance  coils  at  the  rear  of  the  switchboard  panel. 

The  entire  equipment  has  been  in  operation  for  a 
period  of  over  a  year  and  has  been  in  thoroughly  suc- 
cessful operation  during  the  entire  period,  under  the 
supervision  of  Mr.  J.  Ross,  chief  engineer.  Every  de- 
tail in  the  engineering  and  mechanical  layout  has  re- 
ceived thorough  and  careful  consideration,  and  the 
eq\iipment  in  its  present  shape  presents  a  type  of  the 
highest  grade  of  engineering  throughout.  The  entire 
contract  was  undertaken  by  the  Canadian  Westing- 
liouse  Company  of  Hamilton,  Ontario.  The  switch- 
boards and  generators  were  supplied  by  this  company; 
the  engines  by  the  Robb  Engineering  Company  of  Am- 
herst, N.S. 

Arrang^ements  for  Marseilles  Cong-ress. 

At  the  Intci'iKitional  Congress  of  tlie  A|)plications  of 
Elccli'ieity,  to  be  held  at  Marsc^illes,  Fi-ance,  from  Sep- 
tember 14  to  Se])teinber  21,  the  followings  S(!Ctions 
have  been  arrniiged  for:  (1)  R(>gulation,  (2)  Construc- 
tion and  Prot(!ction  of  Electric  Systems,  (3)  Construc- 
nieal  and  Commercial  Operation,  (4)  Tiighting  and  Do- 
mestic Applications,  (5)  Applications  to  Industry. 
Mines,  Tra('ti(m  and  Agriculture,  (fi)  Electro-Chemistry 
and  Electro-Metallurgy.  (7)  Telegraphy  and  Tele- 
phony, (H)  Teaching  and  Measures,  (0)  Applications 
to  Hygiene  and  Medicine. 


Vancouver's  City  Electrician. 

Mr.  Robert  L.  McCulloch,  city  electrician  of  Van- 
couver, is  a  Scotchman,  having  been  born  in  the  city  of 
Glasgow.  His  earlier  experience  was  gained  in  engin- 
eering shops  on  the  Clyde,  where  he  was  associated  for 
several  years  with  a  well-known  maker  of  high  speed 
engines.  Mr.  McCulloch  is  a  graduate  of  the  West  of 
Scotland  Technical  College,  and  upon  graduation  ac- 
cepted an  appointment  with  a  large  firm  of  electrical 
contractors.  He  next  ])ecarae  assistant  to  the  resident 
engineer  on  the  Clyde  Valley  Electrical  Power  Com- 
pany's scheme,  an  undertaking  supplying  power  to  a 
district  of  over  730  square  miles,  comprising  the  large 
coal  and  iron  area  of  Lanarkshire,  and  the  busy  manu- 
facturing districts  of  Renfrewshire  and  Dumbarton- 
shire. 

On  the  completion    of    construction   work  on  this 


Robert  L.  McCulloch,  City  Electrician  of  Vancouver. 


sc'heme  Mr.  McChdloch  went  into  business  I'or  hiiuscir 
as  consulting  and  manufacturing  engineer,  hut  with- 
drew from  this  business  to  accept  a  lucrative  a])point- 
ment  in  Western  C'anada. 

Mr.  McCullocii  w;is  appointed  city  electrician  of  \'an- 
couvcr  in  November  last,  and  lias  made  liimseil"  geiu'i'- 
ally  respected  there  by  his  carerul  liaiidling  o\'  the  work 
over  which  he  has  charge. 


The  IIari)ell-Stokes,  Limited,  AVinnii>eg  and  Toron- 
to, are  e(|uipping  a  factory  i'or  the  manufacture  of  the 
Victoria  Potato  Peeler,  which  is  direct  connected  to  an 
(>lectT'ic  motor  and  can  peel  a  barrel  of  potatoes  in  six 
minutes. 


Mr.  IT.  IT.  Henshaw,  former  secretary  of  tlie  IMontn^al 
Light,  Heat  and  Pow(>r  Company,  died  suddeidy  at 
St.  Ilyachinthe,  Que.,  on  May  15." 


Canadian  Electrical  Association  Convention 


At  tuuf  1)1  wnliiii;  ariaiiiii'iiicnls  ai  c  jiract  it-ally 
compU'tftl  for  the  oiirlitiHMitli  annual  convent  ion  of  llic 
(.'aiiadian  KK'ftrical  Associal ii>n.  to  In-  In-hl  in  Toronlo. 
.luiu'  17th.  IStli  ami  l!Hh.  Tlu'  lonviMition  luvuhjuar- 
tt-rs  will  1)1'  till'  Clu'niistry  ami  IMiiiing  Building  of  tho 
rni\i'i*sit y  of  Ton)nto.  wliii-h  ]>ossossos  oxi'olU'iit  fai-ili- 
tii's  for  tlu'  iin'i'tini:.  The  huiiiling,  which  can  be  coii- 
vt'iiicntly  reached  hy  two  liiu's  of  street  cars,  the  Col- 
lege.  and  HK>or  and  McCaid.  is  spacious  and  well  light- 
e»l  anil  ventilated. 

A  feature  of  the  ciMiveiition  this  year  will  be  an  ex- 
hibit of  electrical  apparatus  on  a  larger  scale  than 
heretofore.  AVhile  this  exhibit  will  be  confined  to  the 
smaller  apparatus  and  supplii's.  it  will  be  none  the  less 
interestiiiL'  on  that  acc(nint.    Mr.  Saul  Dushinan  will 


R.  S.  Kelsch, 
President  Canadian  Electrical  Association 


give  a  practical  demonstration  of  electro-metallurgical 
apparatus. 

The  papers  to  be  ])resented  number  fourteen,  four 
of  which  will  be  illustrated  by  lantern  slides.  Many  of 
the  papers  are  commercial  in  character  and  such  as 
should  interest  all  persons  who  have  to  do  in  any  way 
with  the  sale  of  electricity  for  lighting,  heating  or 
power  purposes.  No  ((uestion  is  of  more  vital  interest 
to  the  central  station  manager  to-day  than  that  of  pro- 
curing the  most  profitable  load  for  his  plant.  On  others 
he  may  depend  for  the  perfection  and  efficiency  of  ap- 
paratus, but  on  him  devolves  the  duty  of  securing  and 
retaining  a  line  of  customers  which  will  enable  his  ma- 
chines to  be  operated  at  the  maximum  of  economy  and 
build  up  a  stable  business.  The  discussion  of  subjects 
of  this  kind  at  the  forthcoming  convention  should  in 
itself  attract  a  large  attendance. 

The  committee  have  been  working  zealously  for  the 
.success  of  the  convention,  and,  in  addition  to  the  busi- 
ness program,  have  arranged  a  number  of  entertain- 
ment features,  including  a  baseball  match  between  the 
manufacturers  and  operating  companies.  Everything 
points  to  a  good  convention,  and  every  member  should 
endeavor  to  attend. 


The  Local  Conuiiiltee  is  as  follows:  R.  G.  Black 
(Chairnian),  W.  N.  Ryerson,  J.  J.  Wright,  T.  J.  Lvnch, 
W.  A.  Bucke.  T.  F.  Dryden,  W.  G.  Chace.  W.  TT.  Eisen- 
heis.  J.  A.  Kauimerer,  W.  B.  Boyd,  D.  II.  I\IcDougall,  C. 
11.  .Milchell.  II.  A.  Moore,  R.  J.  Clark,  G.  K.  Hyde,  T.  S. 
Young. 

PROGRAM 

WEDNESDAY,  JUNE  17. 
!).:iO  a.m. — Meeting  of  Managing  Committee. 
10. .'iO  a.ni. — Opening  Session. 
Minutes. 

President 's  Address. 
Secretary-Treasurer 's  Report. 
General  Business. 
1  I.;iO  a,.m. — "Power  Bates  and  Factors  Which  Influence  Them," 
by  W.  N.  Eyerson. 

Afternoon  Session. 
2.00  ]).m. — "How  to  Increase  the  Station  Load,"  accompanied 
by  lantern  slides,  by  Mr.  George  Williams. 
"Lost  affd  Unacounted  for  Current,"  by  Mr.  C.  E. 
McKay. 

' '  Electrical  Plant  Earnings  Per  Capita, ' '  by  Mr. 
W.  A.  Bueke. 

Evening. 

7.30  p.m. — "Various  Electrical  Power  Plants  by  European 
Designers,"  full  illustrated  with  slides,  bv  Mr. 
C.  H.  Mitchell. 

9.30  p.m. — Steamer  will  leave  Yonge  street  dock  for  outling  on 
the  lake. 

THURSDAY,  JUNE  18. 

10.00  a.m. — "Modern  Arc  Lighting,"  by  Mr.  A.  E.  Fleming. 

"Regulation  of  Electric  Currents  or  Circuits,"  by 

by  Mr.  W.  G.  Chace. 
' '  Various  Distributing  Systems  Adaptable  to  Cities 
and  Towns,"  by  Mr!^  R.  G.  Black. 

Afternoon  Session. 
2.00  p.m. — ' '  Electrical  Franchises,  Their    Legal    Status  and 
Basis  of  Valuation,     by  Jas.  Bicknell. 
' '  Contracts, ' '  by  Robert  McKay. 
Question  Box. 
4.30  p.m. — Executive  Session. 

3.30  to  6.30  p.m. — University  Science  Building  open  for  inspec- 
tion. 

4  to  C  p.m. — Demonstration  of  electro-metallurgical  apparatus. 

in  the  Chemistry  and  Mining  Building,  by  Mr. 
Saul  Dushman. 

!5.00  p.m. — Tea  for  the  ladies  at  the  Royal  Canadian  Yacht 
Club,  Island  Park. 

Evening. 

7.30  p.m. — Special  cars  will  leave  Queen 's  Hotel  at  7.30  sharp 
for  Scarboro  Beach  Park. 

FRIDAY,  JUNE  10. 

10.00  a.m. — "Grounding  of  Transformer  Secondaries,"  by  W. 
L.  Macfarlane. 
"The  National    Electrical    Code,"  by    Mr.  H.  F. 
Strickland. 

"The  Oscillograph,"  illustrated  with  slides  and  in- 
strument, by  II.  W.  Price. 
Naming  of  Standing  Committees. 
Next  Place  of  Meeting. 
Unfinished  Business. 

Afternoon  Session. 

1.00  p.m. — Association  luncheon,  followed  by  illustratoil  lec- 
ture, "Large  Power  Plants  of  America,"  by 
Mr.  R.  J.  Clarke. 

3.00  p.m. — Boat  for  Hanlan 's  Point. 

3.30  p.m. — Baseball  match  at  Maple  Leaf  Park,  llnnlnn's 
Point,  "Manufacturers  versus  Operating  Com- 
panies. ' ' 
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W.  N.  Ryerson  R.  G.  Black,  Chairman  J.  J.  Wright 


W.  B.  Boyd  W.  G.  Chace  R.  J.  Clark  G.  K.  Hyde 


SOME  MEMBERS  OF  THE  LOCAL  COMMITTEE,  CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 


How  the  Toronto  Railway  Company  Utilizes  Niagara  Power 


No.  I  Sub-Station  Toronto  Railway  Company.    Four  i,ooo  k.w.  C.G.E.  Rotaries. 


'Pin-  Toronto  Railway  Company  operate  their  entire 
system  of  itver  2().00()  horse-power  exclusively  from 
eneriry  supplied  hy  the  Toronto  &  Niagara  Power  Com- 
l^any.  whoso  transmission  line  covers  a  distance  of  83 
miles.  Energy  is  delivered  at  60,000  volts  to  a  terminal 
station  ou  the  city  limits,  and  from  this  point  is  de- 
livered to  th(>  three-substations  of  the  Toronto  Railway 
Company  ;il  12.000  volts. 

The  three  suh-.stations  *are  situated  in  different  parts 
of  the  city  in  the  best  centres  to  meet  the  demands  of 
the  service,  and  are  independently  supplied  with  Nia- 
gara power,  but  are  "tied"  together  by  D.  C.  feeders. 
This  arrangement  has  proven  most  satisfactory.  Any 
one  of  the  three  .sub-stations  can  operate  the  whole  sys- 
tem when  convenient,  as  during  the  early  morning 
load:  or  any  sub-station  can  help  ovat  another  if  re- 
quireil. 

The  Toronto  Railway  Company  have  not  been  called 
upon  to  operate  any  portion  of  the  large  steam  units 
for  over  18  months.  During  this  period  only  one  in- 
terruption has  resulted  from  Niagara  power  and  in 
this  instance  the  interruption  was  of  only  very  short 
duration.  D.  C.  voltage  is  maintained  on  the  system  of 
the  Toronto  Railway  Company  at  the  minimiim  of  520 
volts  at  any  point  on  the  lines  with  heaviest  loads,  a 


result  which  speaks  volumes  for  "Niagara  power"  and 
an  efficient  D.  C.  feeding  system. 

Number  1  sub-station  is  situated  on  Front  street,  near 
Sherbourne  street.    This  station  is  equipped  with  four 


Positive  and  Negative  Cable  Compartment,  No.  3 
Sub-Station,  Toronto  Railway  Company. 

of  the  Canadian  General  Electric  Company's  1,000  kw. 
rotary  converters  with  the  necessary  transformers,  A. 
C.  and  D.  C.  panels,  etc.  Three  12,000  volt  No.  0  three 
conductor  cables  enter  this  station  from  the  terminal 


No.  2  Sub-Station  Toronto  Railway  Company.    Three  i.ODO  k.w.  C.G.E.  Rotaries. 
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Compartment  directly  under  Rotaries,  No  3  Sub-Station, 
Toronto  Railway  Company. 


station  of  the  Niagara  Power  Company.  The  trans- 
formers, which  are  of  the  single  phase  air  blast  type, 
step  down  from  12,000  to  410  volts.  The  six  phase,' 250 
r.p.m.,  600  volt,  shunt  wound  rotary  converters  take 
the  current  at  410  volts  A.  C.  and  generate  D.  C.  at  600 
volts. 

A  chloride  accuiiudator  having  a  discharge  rate  of 
8,000  amperes  is  also  a  part  of  the  installation  at  num- 
ber 1  sub-station.  The  battery  affords  excellent  regu- 
lation. The  regtdation  of  the  battery  booster  is  con- 
trolled by  a  carbon  regulator  t)perated  by  changes  of 
current  in  the  supply  line.  Slight  fluctuations  in  cur- 
rent cause  the  battery  to  charge  or  discharge  and  thus 
keep  the  incoming  A.  C.  current  constant. 

Nund)er  1  sul)-station  also  supplies  energy  for  a  25 
cycle  lighting  and  induction  motor  system.  The  cur- 
rent is  taken  direct  from  the  12,000  volt  line  and  trans- 
formed down  to  the  required  voltages  by  oil-cooled 
transformers.  The  lights  of  this  system  are  in  the  com- 
pany's general  offices,  car  building  shops,  car  barns, 
etc.,  while  the  induction  motors  operate  all  constant 
speed  machinery. 

A  32  panel  switchboard,  from  which  all  the  equip- 
ment, D.  C.  sections  and  battery  are  controlled,  was 
furnished  by  the  Canadian  General  Electric  Company, 
Peterl)oro.  Ont. 

Number  2  sub-station  is  situated  on  Yonge  street. 


12,000  Volt  Compartment,  No.  3  Sub-Station 
Toronto  Railway  Company. 


Air  Chamber  Compartment,  No.  3  Sub-Station 
Toronto  Railway  Company. 
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severnl  bliH'ks  iiortli  of  r>K>or  street,  and  is  iMiuipped 
witli  throe  Caiiiulian  CuMioriil  Kloclrio  ('oni]iniiy  l.OOO 
kw.  rotary  convert ers,  the  same  as  tliose  installed  at 
Number  1  siih-station.  A  'A.OOO  amj)ere  battery  is  iii- 
stalbnl  at  number  2.  as  \vell  as  IS  switchboard  ])anels. 

Number  H  sub-station  is  situated  in  the  western  jiart 
of  the  eity.  on  tlie  corner  of  Poverconrt  and  Harrison 
street.  Tiiis  station  lias  an  eciiiipuient .  with  the  excep- 
tion of  tlu"  storaire  battery,  the  same  as  nund)er  2  sub- 
station. 

One  of  the  accom|>any  cuts  shows  the  rail  bondintz; 


Bonding  Cars  at  work  on  Bloor  Street, 
Toronto  Railway  Company. 

oars  at  work  on  Bhior  street.  The  Toronto  Railway 
ronii>any  liave  adoiited  as  a  standard  the  improved 
method  of  electrically  brazinj?  a  flexible  copper  bond 
to  the  rail  joints,  the  function  of  Avhich  is  to  join  the 
ends  of  the  rails  so  as  to  form  an  unbroken  circuit 
tlirough  them  for  the  return  current.  The  bonding 
ears  ai-e  the  product  of  the  Electric  Railway  Improve- 
ment Company.  Cleveland,  Ohio. 


A  Good  Word  for  Producer  Gas. 

The  subject  of  Producer  Gas  vs.  Hydro-Electric  Pow- 
er is  engasing  considerable  attention,  particularly  in 
the  Province  of  Ontario.  In  commenting  upon  the  re- 
port of  the  Hydro-Electric  Commission  of  Ontario,  Mr. 
L.  (i.  Read,  ^lanaging  Director  of  the  Colonial  Engin- 
eering Company.  Limited,  Montreal,  pointed  out  that 
the  report  was  good  evidence  in  favor  of  Gas  engines — 
82  per  cent,  of  the  gas  engine  plants  visited  by  the  Com- 
mission's engineers  operating  satisfactorily — although 
the  report  did  not  so  state — the  remaining  18  per  cent, 
ela.'-'sed  as  "failures."  being  attributed  mainly  to  inex- 
perience or  bad  judgment  on  the  part  of  the  builder  or 
the  purchaser. 

The  Hydro-Electric  Commission  has  heralded  the 
ver>'  low  cost  of  $10.40  per  h.p.  at  the  Falls.  This  is 
certainlv  cheap  power,  but  with  water-wheel  loss,  gen- 
cator  loss,  over  all  transmission  losses,  step  down 
losses  and  motor  loss,  the  cost  of  the  power  on  the  con- 
sumer's line  shaft  reaches  a  point  where  it  cannot  be- 
gin to  compare  with  the  cost  of  a  like  amount  of  power 
produced  for  the  same  consumer  by  a  gas  encrine. 

From  a  municipal  point  of  view — a  municipality  con- 
tractinjr  with  the  Hydro-Electric  commission  for  a  stat- 
ed amount  of  power — the  power  is  delivered  to  the 
municipality  at  its  city  limits  and  the  muni- 
cinality  must  provide  the  distri})ution  system  and 
distribute  this  power  to  the  consumers.  To  do  this  at 
a  pn'cf  which  would  insure  against  a  deficit  the  muni- 
cipality would  have  to  charge  the  consumer  a  price 
which  compared  with  gas  engines  would  be  prohibitive. 


IMr.  Read  lias  deiiionsi  rated  in  a  num1)er  of  public 
addresses  delivered  in  Ontario,  that  Toronto,  London, 
Sti'atford  or  any  of  the  other  principal  taowns  could 
not  sell  Hydro-Electric  current  to  the  individual  con- 
sumers for  a  price  less  than  the  equivalent  of  $50  to  $60 
])er  annum  per  horse  power. 

The  Colonial  Engineering  Company  has  installed  and 
handed  over  to  the  owners  in  operation,  in  the  Domin- 
ion of  Canada,  five  gas  engine  plants — Queen  City 
Printing  Ink  Company,  Toronto  50  h.  p.,  Kingsbury 
Footw^ear  Company.  Montreal,  90  h.  p.,  Anchor  Fence 
Company,  Stratford  40  h.  p..  Empire  "Manufacturing 
Comjiany,  London,  Ont.,  and  Dominion  Brewery,  Tor- 
onto, and  in  every  case  the  plants  have  more  than  made 
s'ood.  The  best  evidence  of  this  is  that  four  of  the  five 
plants  have  been  accepted  and  paid  for  by  the  owners. 
Tn  addition  to  these  the  Colonial  Engineerin"'  Company 
has  just  started  a  200  h.  p.  plant  for  Ames  Holden  Lim- 
il(>d,  the  well  known  shoe  manufacturers,  Montreal,  and 
a  ''OO  h.  p.  miuiicipal  electric  lighting  plant  for  the  City 
of  r^hatham.  Ont..  and  in  both  these  cases  also  the  en- 
gines have  started  without  a  hitch  of  any  kind. 


Toronto's  Proposed  Distribution  Systems. 

]\Iessrs.  Smith,  Kerry  &  Chace,  consulting  ensrineers. 
Toronto,  have  sent  the  following  offer  to  the  Toronto 
Mavor  and  Board  of  Control: 

"In  reference  to  the  construction  of  your  municipal 
electrical  distribution  stations  and  system,  which  we 
iniderstand  you  are  now  proposing  to  undertake,  we 
respectfully  submit  an  offer  to  take  charge  of  and 
carry  out  the  detailed  designs,  plans,  specifications, 
forms  of  tender,  etc.,  for  the  same  at  a  rate  of  I^-j  per 
cent,  of  the  estimated  cost  of  the  construction  ;  and  in 
the  event  of  the  city  contracting  for  and  carrying  out 
the  construction  of  this  work,  we  are  prepared  to  give 
continuous  superintendence,  including  the  cost  of  the 
inspection  of  the  machinery  during  the  process  of 
manufacture  at  the  factories  and  inspection  of  all  the 
buildincr  of  the  conduit  systems,  at  a  rate  of  i^->  per 
cent,  of  the  cost  of  the  work.  The  said  41/.'  Per  cent,  to 
include  the  16  per  cent,  already  quoted  on  the  designs 
and  specifications. 

"Should  you  favor  us  with  an  order  to  carry  on  this 
w^ork  as  above  outlined,  we  Avould  request  that  some 
arrangement  be  made  by  which  advance  payment  could 
be  made  to  us  from  time  to  time  in  sufficient  amounts 
to  at  least  meet  our  running  expenses,  as  a  tAvo-year 
undertaking  would  have  to  be  carried  by  us  otherAvise 
luitil  the  completion  of  same." 

Mr.  Alex.  Doav,  electrical  engineer,  Avho  Avas  con- 
sulted recently  by  the  city  regarding  the  construction 
of  the  power  distribution  plant,  has  re'^ommended  the 
names  of  Mr.  C.  B.  Smith,  of  Smith.  Kerry  &  Chace. 
consulting  ensrineers;  Prof.  R.  B.  Oavcus,  of  McGill  Uni- 
A'ersity.  and  Mr.  L.  A.  Ferguson,  of  Chicago,  president 
of  the  Institute  of  Electrical  Engbieers  of  America.  For 
the  office  of  engineer-in-charge,  Mr.  Doav  says  that  he 
thinks  favorably  of  Mr.  W.  G.  Chace,  Avho  has  been 
rc^-ommended  for  the  post  bA'  the  City  Engineer. 

Mr.  DoAV  says  that  he  w'ould  prefer  to  remain  off  the 
board,  but  should  the  city  insist  on  having  him,  his  fee 
Avould  be  $50  a  day,  Avith  an  additional  retainer  of 
$1 ,200  a  year. 


Mr.  Fred  Iloffmeister,  formerly  Avith  the  Canadian 
General  Electrical  Company  of  Ontario,  has  been  A'isit- 
ing  his  brother,  Mr.  R.  Iloffmeister,  in  Yaucouver. 
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National  Electric  Light  Convention. 

The  thirty-first  convention  of  the  National  Electric 
Inght  Association  was  held  from  May  19  to  22  at  the 
Auditorium  Hotel,  Chicago,  the  city  that  witnessed  the 
birth  of  the  association  more  than  a  score  of  years  ago. 
From  the  outset  a  large  attendance  was  assured  and 
the  total  was  about  1,500.  Among  those  present  were 
several  past  presidents,  including  Messrs.  Insull,  Do- 
herty.  Blood,  Ferguson,  Davis,  Ayer,  Huntley,  Edgar 
and  Williams. 

Great  interest  was  taken  in  the  visit  to  the  Fisk 
street  plant  of  the  Commonwealth  Edison  Company. 
The  plan  put  in  effect  this  year  of  having  the  erection 
of  exhibit  booths  and  the  delivery  of  goods  in  the  hands 
of  an  exhibition  committee,  which  contracted  for  the 
work  and  handled  it  in  a  systematic  way,  worked  with 
remarkable  smoothness  and  saved  exhibitors  much 
worry. 

The  first  session  opened  on  Tuesday  morning  at  11.40. 
President  Farrand's  address  referred  to  the  increasing 
importance  of  the  association  for  good  or  ill.  Active 
members  now  number  664  in  class  A,  394  in  Class  B 
and  151  in  class  D.  The  increase  in  the  year  is  10  per 
cent.  The  old  question  l)ox,  he  stated,  was  inefficient 
and  slow.  The  monthly  bulletin  of  the  association  was 
started  last  August  with  eight  ])ages  to  answer  ques- 
tions and  for  other  matter.  It  has  since  grown  to  16 
or  more  pages  and  costs  less  than  the  old  yearly  ques- 
tion box.  and  is  more  satisfactory. 

Following  are  abstracts  of  several  of  the  papers  read 
and  reports  presented : 

The  report  of  the  Committee  on  Progress,  Mr.  T.  C. 
Martin,  chairman,  was  devoted  to  a  review  of  the  events 
and  developments  of  the  year.  It  showed  that  for  the 
first  time  in  its  history  the  association  has  over  5,000 
central  station  systems  to  draw  upon  for  membership. 

Gas  Engines  Successful. 
The  committee  on  gas  engines,  consisting  of  Mr.  Wm. 
C.  L.  Eglin,  chairman,  and  Messrs.  J.  E.  Klumpp  and  I. 
E.  Moultroj),  presented  a  report  dealing  with  the  more 
important  points  concerning  the  design,  features  and 
operation  characteristics  of  modern  gas  engines  and 
producer  plants.  Although  the  committee  was  unable 
to  present  any  definite  figures  as  to  efficiencies,  it  stated 
that  the  efficiency  of  a  combined  gas  engine  and  pro- 
ducer is  higher  than  that  of  a  combined  plant  of  steam 
])oiIer  and  engine,  and  the  former  must  command  the 
attention  of  all  companies  using  fuel  for  producing 
electrical  energy.  The  mechanical  features  of  gas  en- 
gines have  been  so  simplified  that  continuous  ojjeration 
can  be  expected  with  no  more  attention  than  that  given 
to  steam  engines  of  ecpial  rating.  Gas  engines  are  now 
being  operated  in  Tiearly  every  field  occupied  by  the 
steam  engine.  The  committee  stated  its  belief  that  gas 
engines  will  be  used  with  increasing  satisfaction  in  cen- 
tral station  work.  Gas  producers  have  not  reached  the 
stage  of  <levelopment  attained  by  the  gas  engine. 

Low  Pressure  Steam  Turbines. 
Tli(>  combination  of  a  high  pressure  steam  engine  ex- 
h;i listing  into  a  low  ])ressure  turbine  and  the  latter  ex- 
hansting  into  a,  condenser  was  treated  in  a  i)aper  hy  Mr. 
-J.  \V.  Kii-lsland.  The  autlior  chiinied  that  this  arrange- 
ment will  improve  the  peri'ormance  of  many  existing 
stenm  engine  stations,  tluit  liave  heretofore  been  un- 
ecoiKim ic;i I,  to  such  an  extent  as  to  make  them  compare 
ad vant;igeonsly  with  many  more  modern  and  larger 
stations.  While  the  best  net  economy  of  a  coiid)ina- 
tioii  of  engine  and  tiirl)ine  will  be  gained  when  the  en- 


gines used  are  most  efficient,  the  gain  by  the  use  of  low 
pressure  turbines  will  be  such  as  to  produce  very  .satis- 
factory saving  in  connection  with  engines  of  poor  econ- 
omy. 

Test  results  were  reported  to  show  that  by  combin- 
ing a  low  j)ressure  turbine  with  an  existing  steam  en- 
gine, the  combination  using  50  per  cent,  more  steam 
than  formerly,  the  output  may  be  increased  by  100  per 
cent. 

Accuracy  of  Meters. 

A  paper  by  ]\Ir.  II.  D.  King  reported  the  results  of 
tests  tending  to  show  that  when  watt-hour  meters  do 
not  run  at  the  proper  speed  the  regulation  will  be  in- 
correct, and  if  the  speed  is  low,  the  central  station  will 
lose  by  reason  of  the  energy  not  registered.  He  claim- 
ed that  induction  type  meters  are  more  accurate  and 
are  more  easily  tested  and  calibrated  than  commutator 
type  meters. 

Mr.  P.  D.  Wagoner  presented  a  paper  containing  a 
large  amount  of  data  relating  to  various  illumiiumts 
that  may  ])e  used  for  street  lighting  aTuI  showing  the 
superiority  of  the  low  voltage  tuntrsten  lamps  for  this 
purpose.  He  stated  that  tungsten  lamps  have  a  life  of 
1.500  hours  when  oi)erated  at  a  consumption  of  L25 
watts  per  candle,  the  illumination  remaining  fairly  con- 
stant throughout  the  life,  Avhile  the  illumination  from 
a  carbon  filament  lamp  decreases  by  from  25  to  50  per 
cent.  The  tungsten  lamp  can  be  o])erated  satisfactorily 
at  a  frequency  as  low  as  25  cycles,  the  flicker  being 
more  difficult  to  detect  than  that  of  the  carbon  filament 
lamp. 

For  series  street  circuits  the  lamps  are  fed  Avitli 
energy  from  constant  current  tran.sformers  at  4.  5.5. 
6.6  or  7.5  am.  The  lamps  deliver  32.  40  or  60  candh- 
power,  consuming  40,  50  or  75  watts. 

The  committee  on  the  groiniding  of  secondaries,  of 
which  Mr.  W.  H.  Blood,  .jr.,  was  chairman,  submitted 
a  report  discussing  a  rule  which  had  been  presented  to 
the  Underwriters  for  their  consideration.  According  to 
this  rule,  transformer  secondaries  of  distril)uting  sys- 
tems must  be  permanently  grounded  wlien  the  differ- 
ence of  potential  between,  the  ground  and  any  part  of 
the  circuit  would  be  less  than  150  volts,  but  must  not 
be  ground  when  the  difference  of  potential  l)etween  the 
ground  and  any  nart  of  the  cii-cuit  woubl  exceed  150 
volts.  The  committee  asked  for  the  unanimous  indorse- 
ment of  a  resolution  showing  desir;il)i]ity  of  having  a 
rule  of  this  nature  inserted  in  the  ".\ational  Electri^c-al 
Code." 

Economy  in  Small  Central  Stations. 
The  subj(M-t  of  the  design  and  o])erati()n  of  the  small 
central  stntion  in  a  district  having  a  populntion  not  ex- 
(•eedintr  20.000  was  discussed  in  ;i  p.-ipcr  bv  IMe.ssrs.  J. 
T.  Whittlesey  and  I'aul  S[)enc('r.  Thv  authors  claimed 
that  no  piece  of  apparatus  or  any  appliance  should  be 
installed  tli;it  c;iii  not  .iustify  itself,  not  only  on  the 
basis  of  the  (M-onomy  promised  hy  the  maiiufacfurer  of 
tlie  api)li;ince,  but  also  on  the  most  conservative  basis; 
full  consideration  being  iriveii  to  its  first  cost,  its  de- 
preciation, the  iidditioiiiil  jjilior  that  its  use  may  en- 
t;nl,  and  the  (piestion  of  extensive  repairs,  which  c;in 
I)e  made  in  ;i  siiiiill  phiiit  only  with  dil'ficultv.  Tliev 
give  estimates  tending  to  show  that  in  a  projxM-Iy  de- 
signed station  having  a  load  of  600  kw.  nnd  ;in  annu;il 
output  of  1.:{20.000  kw.  hours,  the  total  operating  cost 
should  not  exc-ed  1.4  cents  per  kw.  hour  with  coal  at 
$3  pvv  ton.  When  the  station  e(piipine,it  is  increased  to 
l>rovide  for  twice  the  output,  the  ..perat  in-  cost  should 
not  exceed  1,17  cents  per  kw.  hour. 


3  ! 

New  Frequency  Changers  for  Shawinigan  Water  &  Power  Company 

ts  ta 


Sdiiic  \  i';irs  ;i,irt>  .Moiitrojil  altaiiit'd  the  disl iiu'l  ion  ol' 
usinjr  a  lariror  aiummt  of  oUn-t rically  transiuittod  water 
power  for  irenoral  liirlitinir  aiul  power  ])nrpo.s(>s  tliaii 
any  other  eity  in  the  world.  Tliis  amount  has  been 
steadily  increasiuir.  and  one  of  tlie  means  reeontly 
taken  to  supply  this  increased  demand  is  the  installa- 
tion in  the  Montreal  termiiuil  station  of  the  Shawini- 
iran  Water  &  Power  Company  of  two  1,500  k.v.a.  fre- 
tpieney  ehanirers  for  ehanjjinc:  to  60  cycles  the  30  cycle 
eiirrent  received  from  Sliawinisian  Falls  over  the  ninety 
juile  transmission  line.  The  ciUTcnt  is  transmitted  by 
tliis  line  at  fiO.OOO  volts,  and  is  stepped  down  in  the 
MtMitreal  terminal  station  to  2,300  volts. 

A  larire  part  of  this  power  is  converted  to  60  cycles 


(lie  ai)i)roximate  dimensions  of  base  of  each  set  being 
13  feet  lonf?  by  !)  feet  wide. 

No  star1in>i'  motors  are  required,  as  the  synchronous 
motors  are  self-starting  from  low  voltage  taps  on  the 
step-down  transformers.  An  electrically  operated  oil 
switch  is  used  for  connecting  the  motor  to  the  low  volt- 
tage  taps.  When  the  motor  has  attained  nearly  full 
speed,  this  switch  is  opened,  and  the  main  oil  switch, 
also  electrically  operated,  is  then  closed,  throwing  the 
motor  upon  the  2,300  volt  bus  bars.  The  motor  field 
switch  is  then  closed,  followed  by  the  closing  of  gen- 
erator field  switch.  Generator  voltage  is  adjusted  to 
60  cycle  bus  bar  voltage  and  generator  main  oil  switch 
is  then  closed. 


Shawinigan  Water  &  Power  Co. — Two  1,500  K.V.A.  Crocker-Wheeler  Frequency  Changers. 


by  means  of  five  1,000  kw.  and  one  4,000  kw.  synchron- 
ous frequency  changers,  which  have  been  in  operation 
for  some  years. 

During  the  past  winter  there  have  been  put  into  oper- 
ation two  additional  sets,  furnished  by  the  Crocker- 
Wheeler  Company  of  Ampere,  N.J.,  each  consisting  of 
one  30  cycle  3  phase  2,300  volt  revolving  field  synchron- 
ous motor,  driving  one  60  cycle  3  phase  2,300  volt  gen- 
erator at  600  r.p.m.  The  motor  and  generator  are  each 
rated  at  1.500  k.v.a.  at  80  per  cent,  power  factor,  which 
is  equivalent  to  a  capacity  of  1,500  kw.  under  the 
standard  rating  condition  of  100  per  cent,  power  fac- 
tor. Each  set  has  two  bearings.  The  rotors  of  genera- 
t€T  fcnd  motor  being  mounted  upon  a  common  shaft, 
thus  making  exceedingly  simply  and  compact  units, 


As  the  twelve  field  poles  on  generator  are  an  exact 
multiple  of  the  six  poles  on  motor,  no  synchronizing  is 
required  such  as  Avould  be  necessary  if  the  frequency 
were  changed  from  25  to  60  cycles,  thus  making  the 
operation  of  starting  the  sets  a  very  simple  and  rapid 
one. 

From  the  closing  of  the  first  oil  switch  for  starting 
the  motor  until  the  load  is  thrown  on  the  generator, 
the  time  required  does  not  exceed  1^^  minutes.  The 
use  of  a  self-starting  synchronous  motor  also  simpli- 
fies the  switchboard  layout,  as  no  synchronizing  con- 
nections are  required. 

An  interesting  point  regarding  the  operation  of  these 
sets  is  the  means  taken  to  ensure  a  proper  division  of 
load  between  the  sets,  and  between  these  sets  and  the 
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older  sets,  as  all  the  frequency  changers  in  the  station 
operate  in  parallel  on  both  the  motor  and  generator 
ends.  The  proportion  of  load  carried  by  the  different 
sets  depends  entirely  upon  the  relative  angular  posi- 
tion of  rotors  and  stators  of  motors  and  generators  of 
the  different  sets  with  regard  to  one  another.  For 
example,  consider  two  exactly  similar  sets :  first  of  all 
the  armature  windings  of  the  30  cycle  and  60  cycle 
ends  must  be  set  in  the  same  angular  relation  one  to 
the  other  in  both  sets.  The  angular  relation  between 
the  rotors  of  30  and  60  cycle  ends  must  also  be  the  same 
for  both  sets.  If  the  angular  relation  between  the  30 
and  60  cycle  rotors  of  one  set  is  not  the  same  as  its 
relation  on  another  set  with  which  it  is  to  run  in  paral- 
lel this  angular  relation  of  the  rotors  has  to  be  made 
the  same,  or  the  angular  relation  of  the  stators  must  be 
changed  sufficiently  to  ofi'set  the  difference  in  the  set- 
ting of  the  rotors.  Otherwise,  the  sets  if  operated  in 
parallel  will  not  share  the  load  equally,  and  no  amoimt 
of  adjusting  of  field  current  of  generator  or  motor  of 
either  set,  either  before  or  after  the  machines  are 
thrown  in  parallel  will  alter  the  proportion  between 
the  loads  carried.  To  explain  the  conditions  a  little 
more  fully,  the  following  extract  from  a  paper  by  the 
writer  read  before  the  1905  convention  of  the  Canadian 
Electrical  Association  is  given,  some  slight  changes  be- 
ing made : 

"The  division  of  load  between  A.C.  generators  driven 
by  synchronous  motors  introduces  some  interesting 
points.  The  problem  is  somewhat  different  from  all 
other  cases  of  parallel  operation  because  the  speed 
regulation  of  the  prime  movers,  that  is,  the  synchron- 
ous motors,  is  zero. 

"The  proper  division  of  load  has,  therefore,  to  be  se- 
cured in  a  somewhat  different  way  than  in  the  case  of 
the  other  prime  movers,  where  a  certain  drop  in  speed 
is  required  in  order  to  make  a  generator  take  its  share 
of  the  load.  The  relative  position  of  the  field  poles 
upon  the  low  frequency  and  high  frequency  ends  of  two 
or  more  frequency  changers,  which  are  to  be  paralleled 
is  very  important.  If  the  rotors  are  not  mounted  upon 
the  shaft  so  that  the  angular  position  of  the  low  fre- 
quency rotor  is  in  exactly  the  same  relation  to  high 
frequency  rotor,  upon  all  the  machines,  it  will  be  abso- 
lutely impossible  to  make  the  machines  divide  the  load 
properly.  The  conditions  are  very  much  the  same  as  if 
the  rotors  of  a  number  of  generators  were  all  solidly 
mounted  upon  one  shaft,  in  which  case,  if  the  pole 
pieces  on  the  different  rotors  are  exactly  in  line,  and 
the  stators  are  also  exactly  in  line,  the  generators  will 
divide  the  load  equally,  whereas  if  one  rotor  is  moimt- 
ed  so  that  its  poles  are  slightly  ahead  of  the  poles  on  the 
other  rotors,  then  the  generator  to  which  the  first  rotor 
belongs  will  take  more  than  its  share  of  the  load.  Vary- 
ing the  field  excitation  of  the  generator  ends  of  the 
frequency  changers  will  not  alter  the  distribution  of 
load,  but  will  simply  cause  wattless  currents  to  flow 
between  the  machines." 

The  eight  frequency  changers  in  the  station  now 
operate  in  parallel.  When  the  4,000  kw.  set  was  in- 
stalled the  1,000  kw.  sets  were  adjusted  to  operate  in 
parallel  with  it.  The  1,000  kw.  sets  each  consist  of  two 
two-bearing  self-contained  inachines,  i.e.,  one  synchron- 
ous motor  and  one  generator.  Tlio  machines  connected 
by  means  of  a  flanged  sliaft  coupling. 

The  two  halves  of  this  coupling  were  rotated  with 
reference  to  one  another,  the  couplings  being  fastened 
together  with  temporary  bolts  until  an  adjustment  was 
obtained,  which  ensured  the  proper  proportion  of  the 


load  being  taken  by  that  particular  set.  Couplings 
were  then  drilled  and  reamed  for  suitable  permanent 
bolts. 

It  was  necessary  to  adopt  a  somewhat  different  meth- 
od for  the  adjustment  of  the  1,500  k.v.a  sets,  as  the 
rotors  of  generator  and  motor  were  mounted  on  the 
same  shaft,  and  could  not  be  rotated  with  reference  to 
one  another  without  altering  the  position  of  the  key- 
way  on  the  shaft. 

The  stators  of  motor  and  generator  were  therefore 
tilted  in  opposite  directions  by  means  of  shims  placed 
under  diagonally  opposite  stator  feet. 

This  rotated  the  stators  of  generator  and  motor  with 
regard  to  one  another,  and  provided  a  simple  means  of 
adjusting  very  accurately  the  load  to  be  taken  by  these 
sets.  It  was  found  necessary  to  shim  the  diagonally 
opposite  stator  feet  about  %  in.,  and  as  the  two  re- 
maining stator  feet  could  not  be  lowered  it  was  neces- 
sary to  raise  the  bearing  pedestals  by  one-half  the 
amount  the  stator  feet  were  raised,  in  order  to  keep  the 
air  gap  correct. 

The  rated  capacity  of  the  apparatus  at  present  in 
operation  in  the  Montreal  terminal  station  is  as  fol- 
lows : 

14,000  kw.  in  30  cycle,  transformers  for  stepping 
down  from  the  line  voltage  to  2,300  volts. 

12,000  kw.  in  30  to  60  cycle  synchronous  fre- 
quency changers. 

Three  900  kw.  30  cycle,  3  phase,  transformers,  to 
furnish  current  for  the  rotary  converters. 

Three  800  kw.  30  cycle  railway  rotary  convert- 
ers. 

The  load  of  the  station  is  increasing  so  fast  that  fur- 
ther additions  are  now  being  made  to  the  transformer 
and  frequency  changer  equipment. 


Mechanical  Stoking*  a  Success. 

One  of  the  largest  orders  ever  placed  for  mechanic;d 
stoking  equipment  was  received  recently  by  the  West- 
inghouse  ]\Iachine  Company,  aggregating  14,400  boiler 
horse-power.  This  was  for  one  of  the  large  Brooklyn 
power  stations,  operated  by  the  Transit  Development 
Company,  New  York.  The  order  comprises  24  stokers 
suited  to  600  h.p.  boilers  of  the  B.  &  W.  water  tube 
tyi)e.  This  is  the  second  large  order  placed  by  this 
company  for  Roney  stokers,  and  may  be  regarded  as 
a  result  of  a  year's  successfid  operation  of  the  original 
7,200  h.p.  installation  at  the  Kent  avenue  station.  As 
this  station  was  originally  equipped  with  flat  grates  for 
hand  firing,  the  merits  of  mechanical  stoking  have  been 
demonstrated  along  the  lines  of  high  economy  and  low 
operating  cost. 


In  the  shingle  mill  of  the  new  Barnet-lMcDoiuild 
Lumber  Company,  Limited,  at  New  Westminster,  now 
almost  coinpleted.  the  engine  room  contains  the  Frost 
Manufacturing  Company's  twin  engines,  14  x  18  inch 
cylinder,  developing  300  h.p.,  also  a  12  h.p.  engine  di- 
rect connected  to  a  dynamo  manufacturing  electricity 
for  lighting  purposes.  This  electrical  apparatus  Avas 
supplied  and  installed  hy  the  IlintoTi  EliM'trical  Com- 
pany of  Vancouver. 

The  boiler  room,  which  is  an  iron-covei'cd  building, 
is  located  62  feet  away  from  the  mill,  aiid  contaiTis  two 
boilers,  each  72  inch  by  18  feet,  7-unning  under  146 
pounds  pressure.  One  of  these  was  supplied  by  the 
Coldie-McCulloch  Company,  oF  Calt,  Ont..  and  the  other 
by  the  Vulcan  Boiler  AVoi-ks,  of  New  Westminster, 


rC^cntral  Steam  Stations  at  Newcastle-on-Tyne,  England 
By  C.  H.  Mitchell.  . 

^  ^  ^ 


Tlu'  popiilntion  ol"  Newcastle  is  now  alioiit  240,000, 
auil  it  may  ho  saiil  that  it  is  cMiiiairod  almost  ciitiroly  in 
sliii>-l>\iiiiliMir  aiul  its  assoi-iatod  imlustrios.  Tliese  al- 
lied works  are  I'hietly  for  the  manufacture  of  machin- 
ery and  ordnance,  while  there  are  also  nuxny  chemical 
works,  sheet  and  plate  jjlass  factories,  potteries  and 
manufactories  of  nails,  tiles,  spades  and  other  imple- 
ments. 

Tlie  history  of  Xewcastle-on-Tyne  from  an  engineer- 
ing; point  of  view  commences  with  the  coal  trade,  the 
earliest  mention  of  Newcastle  "coals"  being  in  the 
vear  1239.  Sea  home  coal  soon  found  its  way  to  Lon- 
don, and  strangely  eiiougli  records  show  that  in  1306 


sixteen  establishments  for  the  four  year  period  ending 
1!)05  was  546  new  vessels,  with  a  net  registered  tonnage 
of  ()70.()00.  For  the  next  four  year  period  this  is  much 
increased  by  the  coiistriiction  of  many  large  ships,  not- 
ably the  "Mauretania,"  built  at  Swan  &  Himter's 
yard.  There  are  now  thirty  graving  and  twenty-four 
repairing  slips.  In  1906  the  coal  and  coke  shipped  from 
the  Tyne  was  over  seventeen  million  tons. 

ITntil  quite  recently  all  these  manufacturing  estab- 
lishments owned  and  operated  their  own  steam  power 
stations,  but  within  the  past  ten  years  there  has  rapid- 
ly developed  a  central  station  and  distribution  business 
supplying  electric  current,  and  many  establishments 


the  use  of  what  was  then  called  "sea  coal"  was  pro- 
hibited in  London  by  proclamation  as  "a  public  nuis- 
ance corrupting  the  air  with  its  stink  and  smoke."  The 
later  development  of  the  coal  industry  led  to  improve- 
ments in  mining,  and  with  it  the  rapid  introduction  of 
the  earlier  forms  of  .steam  engines  for  pumping  and 
hauling.  It  was  here  that  the  two  Stephensons  did 
their  pioneer  engineering  work,  and  later  Lord  Arm- 
strong worked  out  his  many  hydraulic  and  ordnance 
inventions;  Sir  Joseph  "VVilson-Swan  his  incandescent 
lamp  (simultaneously  with  Edison),  and  most  recently 
Hon.  C.  A.  Parsons  in  his  steam  turbine. 

That  there  is  now  on  the  Tyne  between  Newcastle 
and  the  sea,  nine  miles  distant,  a  most  remarkable  con- 
stituency for  the  electric  output  of  central  stations  can 
be  readily  seen  by  a  glance  at  the  accompanying  map. 
There  is  a  continuous  line  of  manufacturing  establish- 
ments on  each  side  of  the  river  and  an  almost  unbroken 
series  of  docks  and  slips  throughout  the  whole  distance. 
In  the  sbipbiiilrling  industrj^  alyne  the  output  of  the 


are  receiving  current  from  one  of  the  several  central 
stations. 

Of  the  central  steam  station  systems,  that  which  is 
attracting  the  most  attention  is  the  New^castle  Electric 
Supply  Company.  This  organization  commenced  oper- 
ations in  1890  with  a  central  station  in  the  <'entre  of 
the  city  at  Pandon,  Dene.  By  the  end  of  1900  the  plant 
had  a  load  of  only  about  1.600  h.p.,  nearly  ail  in  single 
phase  lighting  current.  Shortly  after  this,  on  account 
of  the  rapidly  increasing  demand,  the  company  erected 
a  large  station  Sy^  miles  from  the  city,  down  the  Tyne 
at  Neptune  Bank,  and  with  its  installation,  commenced 
a  rapid  expansion  of  business  in  supply  of  powder  cur- 
rent. This  company  may  be  said  to  be  the  pioneer  gen- 
erating concern  in  this  very  large  field. 

The  Ne]ituiie  Bank  Station  was  designed  to  supply 
three  phase  current  at  5,500  volts,  40  cycles:  a  portion 
of  the  installation,  however,  supplies  direct  current. 
The  equipment  consists  of  eight  B.  &  "W".  boilers,  two 
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800  h.p.  d.  c.  units,  four  1,200  li.p.  three  phase  alter- 
nators, and  one  3,000  h.p.  Parsons  turbo-alternator. 

The  central  station  of  this  system,  however,  which  has 
attracted  such  marked  attention,  is  the  new  station  at 
Carville,  which  embodies  the  very  latest  practice  in 
power  station  design,  special  attention  having  been 
given  to  continuity  of  supply  with  low  capital  cost  and 
operation  charges.  The  first  commercial  current  was 
delivered  from  this  station  in  1904.  Its  location  on 
the  Tyne,  about  four  miles  below  Newcastle,  places  it 
very  near  the  centre  of  the  distributing  market,  as  will 
be  seen  by  a  glance  at  the  map.  The  site  has  a  front- 
age of  500  feet  on  the  Tyne,  enabling  an  ample  supply 
of  condensing  water  to  be  obtained,  and  it  also  enables 
coal  to  be  delivered  by  barges. 

Fuel,  the  first  element  in  this  plant,  is  laid  down  by 
railway  or  barge  at  the  station  for  the  low  price  of 
$1.20  per  short  ton.  It  is  the  local  Newcastle  steam 
coal.  Each  boiler  house  has  a  separate  coal  bunker, 
and  the  coal  is  then  delivered  through  automatic  weigh- 
ing machines  to  electrically  driven  chain  grate  stokers. 
The  ashes  are  removed  by  an  automatic  -conveyor,  dis- 
charging directly  into  the  railway  cars.  The  fuel  and 
ashes  are  thus  mechanically  handled  throughout.  On 
the  writer's  visit  to  this  plant  in  July,  1906,  with  11,000 
kw.  being  generated,  there  were  only  three  men  about 
the  boiler  room.  This  fact  of  absence  of  labor  is  typi- 
cal of  the  whole  installation  in  its  design  and  opera- 
tion, and  is  part  of  the  secret  of  its  great  success  com- 
mercially. 

The  general  design  presents  features  of  great  im- 
portance in  modern  central  station  practice  in  the  sub- 
division of  the  station  into  a  number  of  independent 
stations  and  the  adoption  of  equipment  then  somewhat 
ahead  of  the  times  (1904),  such  as  the  largest  capacity 
steam  turbines,  water  tube  boilers  of  the  marine  tyi)e 
(B.  &  W,  and  Stirling  manufacture),  and  the  automatic 
oil  switch  electrically  operated.  The  station  lay-out  is 
on  the  complete  unit  system,  that  is,  each  turlxi-altcr- 
nator  unit  has  its  own  condenser,  exciter,  set  of  boilers, 
pumps,  etc.,  but  has  with  the  other  units  a  common 
boiler  house,  coal  bunkers  and  chimney.  The  only 
other  common  junction  points  are  the  main  b\as  bars 
and  the  circulating  water  system.  Complete  failure  of 
the  station  is  consequently  well-nigh  impossible. 

To  the  Carville  station,  and  especially  to  Dr.  C.  IT. 
Merz,  the  consulting  engineer  of  the  company,  is  the 
credit  of  the  first  trials  in  England  of  very  large  steam 
turbine  iniits  in  commercial  operation  in  central  station 
practice.  In  the  earlier  3,000  h.p.  iniits  at  Neptime 
Bank  station  (1902),  such  excellent  results  were  ob- 
tained that  there  was  no  hesitancy  in  installing  the  two 
initial  7,000  h.p.  units  in  the  Carville  station  in  1904-5. 
There  are  now  altogether  six  of  these  units  in  opera- 
tion, as  well  as  two  3,000  h.p.  sets.  These  are  all  of 
the  Parsons  type,  made  at  the  works  of  that  company, 
a  quarter  of  a  mile  down  the  river. 

As  regards  steam  consumption,  in  tests  conducted  by 
Dr.  Merz  one  of  the  units,  while  generating  4,900  kw. 
(overloaded)  at  about  6,000  volts,  showed  a  consump- 
tion of  15.9  pounds  of  steam  per  kw.  hour,  with  a  steam 
])ressure  of  194  pounds,  superheat  at  the  stop  valve 
151  degrees  and  vacuum  of  28.6  inches. 

The  power  turbines  run  at  a  normal  speed  of  1.200 
r.p.m.  and  have  ordinary  mechanical  governors  which 
hold  to  5  per  cent,  variation  under  any  load.  There 
are  in  addition  mechanical  safety  governors  Avhich  cut 
off  steam  when  the  speed  rises  to  1,400  r.p.m.  The  ad- 
justment of  gt)vernors  is  primarily  effected  by  hand. 


but  the  exact  control  is  by  a  solenoid  at  the  switch- 
board, operating  a  ratchet  gear,  current  for  which  is 
supplied  from  a  battery.  In  the  specifications  the  speed 
is  not  to  vary  more  than  3  per  cent,  between  no  load 
and  normal  and  not  more  than  5  per  cent,  between  no 
load  and  maximum.  "When  running  at  maximum  load 
the  variation  of  speed,  when  %  of  the  load  is  thrown 
off,  must  not  exceed  6  per  cent.  While  these  turbine 
sets  are  called  4,000  kw.,  they  are  each  capalde  of  gen- 
erating 5,000  kw.  for  one  hour  or  5,500  kw.  momentar- 

ii.y. 

A  convenient  arrangement  is  the  placing  of  the  con- 
densers and  pumps  about  10  feet  below  the  level  of  the 
turbine  floor,  but  in  such  a  position  as  to  be  accessible 
to  the  crane. 

The  alternators  are  three  phase  revolving  field  type, 
which  at  normal  speed  generate  at  5,750  volts  and  40 
cycles.  The  exciters  are  two  pole  machines,  mounted 
on  the  shaft  remote  from  the  turbine,  the  armatures 
being  connected  to  the  field  of  the  alternators  without 
field  rheostats;  there  are,  however,  regulating  rheo- 
stats inserted  in  the  field  circuits  of  the  exciters,  cur- 
rent for  which  is  sui)plied  by  a  battery.  The  exciters 
have  carbon  brushes,  which  have  given  good  satisfac- 
tion. 


3,500-k.w.  Turbo-Alternator  in  the  Carville  Station  of 
the  Newcastle-on-Tyne  Electric  Supply  Company. 


The  switching  devices  at  the  time  of  their  instal- 
lation were  comparatively  new,  but  now  excite  much 
less  curiosity.  The  points  striven  after  in  the  design 
of  the  gear  were  mainly  isolation  of  circuits,  especially 
in  cables,  auxiliary  api)aratus  and  outgoing  feeders; 
the  switch  house  was  absolutely  fireproof  and  extension 
was  especially  provided  for.  This  necessitated  a  very 
long  switchboard,  and  the  multiplication  of  galleries, 
there  being  four  and  a  cable  basement.  The  two  top 
galleries  contain  bus  bars;  the  ground  floor  has  instru- 
ments, transformers,  etc.,  while  the  main  switches,  mo- 
tor operated,  are  on  the  second.  The  switchboard  is, 
rather  than  a  l)oard,  a  wall  built  up  of  concrete  slabs 
into  cells  or  narrow  chand)ers  enclosed  by  iron  doors. 

For  distribution,  current  is  conveyed  through  about 
80  miles  of  20,000  volt  transmission  system  to  some  38 
sub-stations,  of  which  12  are  for  traction,  about  8  for 
lighting,  and  the  remainder  motor  load  for  imiusti'ial 
purposes.  The  total  sub-station  capacity  in  1907  was 
about  48,000  h.p.  The  amount  of  power  supplied  for 
the  various  classes  of  works  in  190()  was  a  (iiiaxinnun) 
total  of  about  5.300  h.p.  Of  the  30  large  ixiwer  con- 
sunuM's  from  this  plant  in  the  Newcastle  district,  about 
20  use  three  phase,  while  the  remainder  use  direct  cur- 
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iviit.  In  ono  of  the  largest  exist oiiier's  iustallnt ions  155 
ituhietion  motors,  from  2  to  To  h.p..  ami  af?iirei;at iiiir 
•KH.)  h.p..  are  in  operations. 

The  rates  at  whieh  energy  is  supplied  are  as  follows: 
For  lightini;,  Ti^  cents  per  kw.  lunir;  for  heating,  15 
eents  per  kw.  hour.  For  powrr  I  lie  rates  depend  upon 
t!ie  usual  eireunistaiu-es.  sueh  as  anu)unt,  hours  of  use. 
load  faetor.  ete.  The  average  ]H-ice  per  kw.  hour  ob- 
tained by  tlie  eomj^any  in  1!)0(!  rnnu  all  sources  was  1.!) 
eents.  wliile  the  eost  of  produetion  was  1.1  eents  per 
k\v.  hour.  Figures  for  1907  are  not  available,  but  it 
was  estimated  that  the  cost  of  j^roduction  would  be  re- 
duced to  0.7  cents  per  k\v.  hour,  aiul  that  the  sales 
woidd  reaeh  S;?  million  units  (kw.  h.).  A  recent  eon- 
tract  now  in  operation  with  the  Castner  Kellner  Alkali 
Company,  who  were  erecting  works  alongside  and  tak- 
ing power  direet  from  the  generators,  is  said  to  be 
based  on  a  supply  of  24  jnillion  units  per  annum  and 
that  it  wo\dd  tigure  (continuous  process  24  hours  per 
day"*  to  the  extraordinary  low  price  of  $21  per  horse- 
power year. 

Commercially  and  tinancially  this  company's  instal- 
lation is  a  signal  success.  The  first  cost  of  the  present 
plant  is  said  to  be  at  about  $72  per  kw.  complete.  It 
has  paid  dividends  at  llic  rate  of  8  per  cent,  every  year 
since  18!17.  and  it  has  consequently  been  able  to  market 
new  issues  of  capital  at  a  iiremium — the  amount  of 
sueh  premiums  up  to  1905  having  been  over  $700,000 
— and  out  of  this  it  has  within  the  later  years  entirely 
replaced  its  original  system  installed  in  1890.  The 
jiresiMit  authorized  capital  amounts  to  about  eight  mil- 
lion dollars. 


Montreal's  Lig'ht  Rates  Reduced. 

•  The  Mnntrcal  Liulil,  Heat  &  Power  (Company  have 
announced  tlie  following  revision  and  reduction  in  rates 
for  lighting  service. 

The  present  rates  of  15  cents  per  kilowatt  hour  less 
5  per  cent,  on  one  year  contracts  and  15  cents  per  kilo- 
watt hoiir  less  15  per  cent,  on  five  year  contracts,  f<>r 
all  current  consumed,  for  residential  and  commercial 
purposes  Avill  be  reduced  as  follows  : 

Residential  Service. — One  year  contracts,  "primary 
usage"  of  first  30  hours.  15  cents  per  kilowatt  hour  with 
a  rebate  of  10  per  cent.;  "secondary  usage,"  15  cents 
jier  kilowatt  hour  with  a  rebate  of  50  per  cent.  Five 
year  contracts,  "primary  usage"  of  first  30  hours,  15 
cents  per  kilowatt  hour  with  a  rebate  of  20  per  cent. ; 
"secondary  usage,"  15  cents  per  kilowatt  hour  with  a 
rebate  of  60  per  cent. 

Commercial  Service. — One  year  contracts,  "primary 
usage,"  of  first  60  hours,  15  cents  per  kilowatt  hour, 
with  a  rebate  of  10  per  cent.;  "secondary  usage,"  15 
cents  per  kilowatt  hour  with  a  rebate  of  50  per  cent. 
Five  year  contracts,  "primary  usage,"  of  first  60  hours, 
15  cents  per  kilowatt  hour  with  a  rebate  of  20  per 
cent.;  "secondary  usage,"  15  cents  per  kilowatt  hour 
with  a  rebate  of  60  per  cent. 

Gas  Lighting  Service. — The  present  contract  with  the 
City  of  Montreal  for  the  supply  of  gas  to  citizens,  does 
not  expire  until  1910.  The  company  have,  however,  de- 
cided to  allow  an  immediate  rebate  of  five  cents  per 
thousand  cubic  feet  of  lighting  gas  consumed,  effective 
on  June  bills.  It  is  the  company's  intention  to  further 
reduce  the  cost  of  gas  lighting  service  and  eventually 
supply  both  lighting  and  fuel  gas  through  one  meter. 
The  company  also  intends  to  make  further  reductions 
in  rates  from  time  to  time  as  conditions  admit. 


The  Father  of  Canadian  Telegraphy. 

Eighty  years  of  age  and  still  in  the  harness,  is  a 
boast  which  few  men  can  make.  Mr.  H.  P.  Dwight, 
I'resident  of  the  Great  North  Western  Telegraph  Com- 
|)any,  is  able  to  do  so  and  to  take  satisfaction  out  of 
the  fact  that  he  is  not  occupying  any  sinecure  in  his 
old  age.  Five  years  ago  Mr.  Dwight  retired  from  the 
active  management  of  the  company  to  become  its  presi- 
dent and  it  was  thought  at  the  time  by  those  who  did 
not  know  him  intinuitely  that  this  was  an  easy  way  of 
letting  him  down  and  enabling  him  to  retire  and  enjoy 
a  rest  for  the  remainder  of  his  days.  But  Mr.  Dwight 
did  not  see  it  in  this  light,  and  a  few  days  ago  when  a 
repi'csentative  of  the  "Canadian  Electrical  News"  call- 
ed upon  him.  he  found  Mr.  Dwight  just  about  as  active 
as  ever.   In  fact  the  reception  he  received  was  a  breezy 


H.  P.  Dwight,  President  of  G.N.W.  Telegraph  Co. 


announcement  from  Mr.  Dwight  that  he  was  too  busy 
to  be  able  to  give  anything  in  the  form  of  an  inter- 
view. He  made  things  pleasant  for  his  visitor,  how- 
ever, and  subsequently  placed  him  in  touch  with  the 
desired  information. 

Mr.  Dwight  went  into  harness  so  early  In  life  that 
it  would  probably  be  more  than  he  could  stand  to-day 
if  he  had  to  lay  it  aside.  He  is  the  knid  of  man  who 
cannot  put  up  with  idleness.  No  single  life  could  be 
more  intimately  connected  with  the  growth  of  a  busi- 
ness than  Mr.  Dwight 's  has  been,  with  that  of  the  tele- 
graph in  general  and  of  the  Great  North  Western 
Telegraph  Company  in  particular.  He  commenced 
life  as  a  telegrapher  in  the  days  when  telegraphy  was 
scarcely  more  than  an  experiment.  He  schooled  him- 
self in  the  art  of  telegraphy  as  a  lad,  and  in  the  short 
space  of  a  year  and  a  half  become  one  of  the  most  ex- 
pert telegraphers  of  his  day.  Since  then  he  has  wit- 
nessed the  march  of  telegraphy  across  and  up  and 
down  the  continent  and  has  ever  been  in  the  front 
rank  of  the  advance. 

Mr.  Dwight  was  born  on  December  23rd,  1828,  on  a 
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farm  near  the  village  of  Belleville,  Jefferson  county, 
N.  Y.  He  lost  his  parents  when  he  was  a  boy  and  was 
left  with  a  useless  farm  and  a  future.  The  future 
turned  out  to  be  the  more  valuable  of  his  inheritances. 
At  the  age  of  nineteen  he  entered  the  service  of  the 
Montreal  Telegraph  Company  as  an  operator.  The  com- 
pany was  then,  just  organized,  and  Mr.  Dwight  was 
stationed  at  Belleville,  Ont.  The  story  of  his  appli- 
cation for  this  position  is  worth  telling.  He  left  his 
farm  soon  after  it  became  his  own  and  launched  forth 
into  the  world  to  earn  a  livelihood.  The  telegraph  line 
had  just  been  completed  between  New  York  and  Buf- 
falo, with  a  branch  from  Syracuse  to  Oswego.  With 
young  Dwight  it  was  a  case  of  "Pike's  peak  or  bust," 
and  he  determined  to  scale  the  peak.  He  tramped  over 
the  corduroy  roads  to  Syracuse  and  begged  hard  for 
-  the  privilege  of  learning  telegraphy  in  the  Oswego 
office  of  the  new  company.   Th6  permission  was  grant- 

Mr.  Dwight's  Arrival  In  Canada. 
ed  and  he  plodded  away  to  the  town  where  he  was  to 
learn  the  meaning  of  the  dots  and  dashes.  A  year  and 
a  half  later  he  was  one  of  the  best  operators  in  New 
York  state.  But  he  was  young  and  ambitious  and  be- 
ing dissatisfied  with  his  position  cast  about  for  better 
opportunities. 

Hearing  that  lines  were  being  erected  in  Canada  he 
wrote  to  Mr.  C.  S.  Wood  asking  for  a  position  with 
the  Montreal  Company.  The  answer  he  received  was 
short  and  to  the  point.  It  was  "as  soon  as  you  are 
qualified  to  do  the  work  come  on."  He  came  on  at 
once  and  has  been  "coming  on"  ever  since. 

Operators  were  rare  birds  in  those  days  and  Mr. 
Wood  met  the  young  man  when  he  landed  at  King- 
ston. On  September  27th,  1847,  Mr.  Dwight,  then  the 
operator,  now  the  president,  opened  his  key  and  sent 
a  message  to  Montreal.  There  were  only  twelve  of- 
fices on  the  line  at  that  time  and  when  Mr.  Wood 
heard  the  young  man  sending  messages  with  the  speed 
of  an  expert  he  returned  to  Montreal  leaving  Dwight 
in  charge  of  the  Belleville  office.  Less  than  three 
months  later  Mr.  Dwight  received  a  message  saying 
"come  to  Montreal."  There  were  no  railways  in  Cana- 
da then  and  Mr.  Dwight  made  the  journey  to  Montreal 
in  a  stage.  There  he  remained  until  1850  when  the 
lines  were  extended  to  Toronto  and  he  was  sent  to  the 
new  office.  Again  he  travelled  by  stage  over  the  coun- 
try that  one  covers  to-day  in  a  night  while  sleeping  in 
a  pullman.  The  roads  were  bad,  the  hotels  were  worse 
and  the  vehicles  of  the  day  were  worst.  During  the 
first  year  of  his  work  in  Toronto  Mr.  Dwight  received 
and  sent  every  message  that  came  to  or  went  from  the 
city.  He  had  one  little  messenger  boy,  a  Scotch  lad 
with-  an  accent  and  a  plaidie,  but  the  boy  was  ambi- 
tious and  hardworking  and  hustled  about  with  the 
messages  pro])abIy  faster  than  any  of  the  boys  of  to- 
day, though  he  had  no  bicycle  or  street  car  to  assist 
him.  Th(^  lad  is  still  in  the  t;mi)loy  of  the  company 
although  he  has  outgrown  his  youth.  He  is  known  as 
R()l)ert  F.  Easson,  superintendent  of  the  press  depart- 
ment of  the  company's  lines. 

Soon  after  his  arrival  in  ToroTito,  Mr.  Dwight  became 
general  Western  superintendent  for  the  company. 
Three  years  after  the  success  oi^  Morse  had  been  dem- 
onstrated, the  first  telegraph  line  in  (Janada  had  been 
esta])lished.  Buffalo  had  effected  communication  with 
Niagara  Falls  and  it  was  desired  to  extend  the  wires 
on  to  Toronto.  To  that  end  th(!  Toronto,  Hamilton, 
Niagara  Falls  and  St.  Catharitu'S  Electro-Magnetic 
Telegraj)!!  Company  were  incorporated  with  a  capital 


of  $16,000.  They  built  what  was  described  as  "an 
honest  and  well  appointed  line."  The  Montreal  Tele- 
graph Company  also  entered  the  field  in  1897  with  a 
capital  of  $60,000  to  construct  a  line  from  Toronto  to 
Quebec  city.  This  company  subsequently  acquired  the 
line  to  the  Falls.  Meanwhile,  in  the  east,  the  British 
North  American  Electrical  Association  was  endeavor- 
ing to  connect  Quebec  with  the  Lower  Provinces.  For 
some  years  the  line  ended  at  Riviere  du  Loup.  Its 
first  month's  receipts  were  only  $56  and  the  subse- 
quent months  were  not  financially  successful.  Conse- 
quently this  company  and  another  concern— The  Ameri- 
can Tfdegraph  C^ompany — were  eventually  turned  over 
to  the  Montreal  company. 

At  the  time  therefore,  when  Mr.  Dwight  was  made 
general  Western  superintendent  of  the  Montreal  Com- 
pany, the  system  was  growing  extensively.  So  also 
was  the  man  who  was  to  control  it.  Mr.  Dwight's  in- 
structions on  taking  office  as  Western  superintendent 
were  to  extend  the  lines  throughout  Ontario  as  he 
thought  advisable.  Sir  Hugh  Allan  was  at  that  time 
president  of  the  company.  An  important  rival  entered 
the  field  in  1868,  when  the  Dominion  Telegraph  Com- 
pany was  organized.  This  company  soon  covered  all 
important  points  between  Detroit,  Buffalo  and  Quebec. 
It  offered  vigorous  competition.  There  was  cutting  of 
rates,  and  hustling  for  business.  Finally,  In  1881,  the 
Great  North  Western  Telegraph  Company  absorbed 
both  the  Dominion  and  the  Montreal  companies  under 
the  general  management  of  Mr.  Dwight,  who  became 
president  in  1902.  In  1886  a  powerful  competitor 
arose  in  the  C.  P.  R.  company,  which  established  itself 
in  the  principal  cities  of  the  Dominion  and  was  not 
destined  to  be  absorbed. 

One  of  Mr.  Dwight's  most  notable  services  to  the 
company  and  to  the  Dominion  of  Canada,  occurred  at 
the  time  of  the  Fenian  raid.  He  knew  every  acre  of 
land  on  the  frontier  of  Ontario,  for  he  had  travelled 
it  scores  of  times,  and  when  the  trouble  came  he  sat  in 
his  office  at  Toronto  in  close  touch  with  the  Dominion 
Government  and  received  from  his  operators  from  the 
front,  full  and  accurate  reports  of  the  trouble,  and  of 
the  movements  of  the  invaders.  These  he  quickly  sent 
to  Ottawa  and  it  was  due  to  Mr.  Dwight,  more  perhaps 
than  to  any  one  man,  that  prompt  action  was  taken. 
During  the  Northwest  rebellion  in  1885  he  also  render- 
ed similar  service  to  the  Government,  enlightening 
them  through  the  medium  of  his  operators,  whom  he 
had  scattered  throughout  the  most  remote  districts  of 
the  country.  His  services  in  this  connection  were  pub- 
licly acknowledged  by  the  Minister  of  Militia  in  Parlia- 
ment. 

A  Few  Reminiscences. 

When  Mr.  Dwight  is  in  a  reminiscent  mood  he  can 
recall  many  interesting  events  of  the  early  days  in 
Canada.  "I  have  very  lively  recollections,"  he  said, 
"of  llainilton  in  the  old  stage  coaching  days.  It  was 
a  lively  town  in  those  days  when  the  stages  drove  uj) 
before  the  old  city  hotel  at  seven  o'clock  in  the  morn- 
ing, and  we  started  off  for  London;  where  we  arrived 
generally  about  nine  p.m.  and  thought  we  had  mad(>  a 
prelty  good  day's  journey.  WIhmi  the  Gr(>af  \V(>steni 
Ixailway  was  being  built  I  used  to  think  what  a  grand 
thing  it  would  be,  to  go  on  board  a  train  at  Hamillon 
and  reach  London  in  two  or  tlir(>e  hours.  There  was 
not  a  mile  of  railway  in  the  ])rovince  of  Ontario  when 
I  cam(>  to  Toronto  in  1850." 

I\Ir.  Dwight  has  alwiiys  taken  an  activ(>  Intcn^st  in 
civic  government  and  has  identified  himself  with  (^very 
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pro^rossive  uiovomoiit  in  that  tliroi'tion.  He  Avas  oiu- 
of  tlie  pioiu'of  promoters  of  tlu>  oloclrii'  lifjhtinjj  in  Tor- 
onto. The  teli'pliono  also,  in  its  early  and  experimental 
«lays.  Iiail  the  benefit  of  his  wide  eleetrieal  knowledi^e. 
The  tirst  telephone  wire  ever  \ised  in  Toronto  was 
strnnir  Itetween  liis  j>rivate  residence  and  the  testing- 
station.  It  is  not  so  nuM\y  years  airo.  even  now,  when 
a  man  bearinjr  in  Ins  poeUet  a  small  parrel,  and  in  iiis 
mind  a  seeret,  ealled  on  Mr.  Dwiiilit.  lie  was  the  in- 
ventor of  an  improved  inrandescent  litrld.  It  had 
never  heen  seen  in  Toronto  before".  Th<>  inventor  had 
siiown  it  to  two  or  three  promiiuMit  nun  who  looked 
at  it  with  snspieion.  .Mr.  ihviirht  saw  il.  aiul  with  the 
.same  keen  eye  that  saw  a  lutni-e  for  wires  in  Ontario's 
renu»test  places,  he  saw  tlie  tutnro  for  the  ineandeseent 
liirht.  and  tittinir  np  a  battery  he  fathered  the  inven- 
ti>r's  idea.  The  lirst  liirht  from  an  incandescent  lamp 
in  Tori)nto  shone  from  ]\Ir.  Dwi^ht's  OAvn  office. 

Another  o£  j\Ir.  Dwight's  reminiscences  is  of  the  early 
days  in  Toronto.  AVagons  were  often  mired  in  the 
mnil  on  Jarvis  street  opposite  what  is  noAV  an  exclusive 
residential  part.  Kosedale  was  a  mystery,  save  to  the 
man  who  wanted  to  tramp  throniih  forest,  and  it  was 
here  that  ^Ir.  Dwight's  execntive  ability  became 
in>ticeable.  He  was  given  a  free  hand  and  invited  to 
make  suggestions  and  do  things.  With  bnsiness  eye 
ami  intnitimi.  he  saw  Ontario's  future,  and  gangs  of 
men  were  sent  broadcast  throughout  the  province  to 
string  the  ctunpany's  wires.  One  day  he  i"eceived  the 
following  sarcastic  wire  from  ]\Iontreal,  "Aren't  there 
any  nu)re  sawmills  you  can  reach  with  wires?"  Other 
extensions  were  made,  however,  and  Mr.  Dwight's 
jiolicy  was  sustained. 

The  i>opnlarity  of  the  telegraph  has  been  largely  due 
to  the  cheapness  of  its  rates.  During  the  era  of  expan- 
sion ]\Ir.  Dwight  discovered  that  cheapness  was  a  prime 
factor  in  development.  The  principkj  of  multiplied 
small  profits,  which  in  our  times  has  produced  penny 
postage,  a  three  cent  mileage  on  railroads,  five  cent 
trolley  fares,  the  cent  newspaper,  and  five  cent  sugar 
led  in  ^Ir.  Dwight's  early  days,  and  at  his  suggestion, 
to  the  flat  rate  of  twenty  five  cents  on  all  messages, 
regardless  of  distance.  The  cut  rate  both  slmi^lified  and 
increased  business.  Under  Mr.  Dwight's  management 
the  G.  N.  W.  has  grown  from  a  small  company  with  a 
few  offices  to  one  operating  a  great  network  of  lines, 
i^ince  ]S47  there  have  been  established  30,216  miles  of 
telegrai)hic  connnunication  in  Canada,  with  a  wire 
mileage  of  86,207.  There  are  now  2,696  offices  trans- 
mitting about  6,000,000  messages  annually. 

One  of  the  secrets  of  Mr.  Dwight's  wonderful  health 
is  his  love  for  the  open  air.  In  the  fall  and  summer 
he  is  a  regular  follower  of  the  deer  runs  and  trout 
streams.  "With  his  gun  and  his  fishing  rod  he  pene- 
trates to  the  country  where  the  wire  never  flashes,  and 
where  he  cannot  be  molested  with  telegrams.  His  mind 
is  singularly  attracted  by  the  great  spaces  and  the  soli- 
tudes as  well  as  by  the  cities  and  the  busy  haunts  of 
men.  All  the  way  from  the  stump  farm  to  the  presi- 
dency of  the  G.  N.  W.  his  life  has  been  one  of  strenuous 
optimism.  In  his  office  he  has  his  finger  on  the  pulse  of 
business,  yet  he  can  turn  from  that  to  an  act  of  philan- 
thropy or  charity  on  a  moment's  notice.  Men  of  great 
mark  have  risen  from  under  his  hands.  Dilatory  men 
have  learned  from  him  the  golden  fruits  of  diligence. 
But  he  is  still  the  simple  souled  IT.  P.  Dwight,  wonder- 
ing as  much  at  the  incredable  promise  of  electricity,  as 
he  did  on  the  day  when  he  first  heard  the  telegraph 
wire  hum  over  the  stump  fields  of  Oswego. 


'IMiis  is  briefly  a  story  of  a  man  and  a  system.  What 
that  system  has  become  in  the  development  of  Canadian 
civilization  is  the  story  of  hundreds  of  newspapers, 
gridirons  of  I'ailways,  lines  of  steamships,  sessions  of 
|)arlianieiit,  grain  and  stock  markets,  money  markets 
and  weather  bureaus. 

Mr.  Dwight's  business  key  note  is  the  word  which 
snnis  up  telegraphy — despatch.  Crossing  a  street,  he 
1ai\es  a  siiort  cut.  Arrived  in  his  office  he  sits  down 
with  his  hat  and  overcoat  on  to  finger  over  a  handful 
(d'  desi)aiches.  Eighty  years  of  looking  have  left  his 
blue  eyes  scornful  of  spectacles.  He  carries  his  youth 
into  his  old  age  and  remembers  every  detail,  because 
he  has  a  working  mind.  A  telegraph  instrument  is  not 
more  a  symbol  of  restless  energy.  With  great  rapidity 
he  turns  from  a  despatch  to  a  handshake  and  two  sec- 
onds after  his  friend  has  gone,  he  is  buried  again  in  his 
work. 


British  Machinery  In  Canada. 

Electrical  nuichinery  manufactured  in  Great  Britain 
has  already  obtained  a  strong  hold  upon  ifie  Canadian 
market  and  continues  to  increase  in  popularity.  Cana- 
dian representatives  of  English  firms,  who  are  in  a 
position  to  supply  goods  on  short  notice  are  finding 
an  ever  enlarging  demand  for  their  articles.  We  un- 
derstand that  the  Gas  and  Electric  Power  Company 
whose  offices  are  situated  in  the  Stair  Building.  Toi'on- 
to.  are  in  a  position  to  supply  alternating  current  ma- 
chinery of  almost  any  size.  The  company  whom  they 
represent,  the  Electric  Construction  Company  of  Wol- 
verhampton, England,  recently  installed  three  units  of 
3,000  k.  w.  each.  A  cut  of  the  armature  ring  is  shown 
in  their  advertisement  on  page  12.  This  machinery 
appears  to  be  of  very  high  grade  manufacture.  There 
are  many  special  features  about  its  design  which  are 
worth  noting.  The  rotating  field  is  built  up  entirely 
of  laminations,  except  of  course,  the  spokes  of  the  wheel 
which  are  of  castings.  These  machines  are  coupled 
direct  to  the  engine  on  each  side  by  steam  iniits  of 
2,000  h.p.  each. 

They  also  are  handling  a  very  high  grade 
alternating  current,  polyjihase  motor  for  60  or  25  cycle 
circuits,  the  winding  being  of  a  patent  design.  By 
this  means  considerable  money  is  saved  in  the  price  of 
the  machines,  yet  at  the  same  high  efficiency  is  obtain- 
ed, together  with  the  best  of  workmanship.  The  com- 
pany are  also  manufacturers  of  high  gi'ade 
interpolar  direct  current  machines.  These  are 
fitted  with  commutating  poles,  which  overcome  the 
difficulty  of  sparking  at  the  commutator.  Sparking  is 
practically  done  away  with  entirely.  The  machine  is 
capable  of  handling  any  load  up  to  a  certain  tempera- 
ture. In  other  words,  it  is  not  rated  by  the  sparking 
at  the  commutator,  but  at  a  safe  working  temperature 
of  the  winding.  These  machines  are  made  for  all  .stan- 
dard voltages  and  the  company  is  able  to  make  quick 
delivery. 

The  Gas  and  Electric  Power  Company  are  also  the 
sole  agents  for  Messrs.  Ferranti,  Ltd.,  of  Hollimvood, 
England,  who  are  well  known  for  their  high  grade 
electrical  instruments  and  switch  boards  of  both  high 
and  low  tension.  They  are  now  doing  quite  an  exten- 
sive business  in  Canada  in  electrical  integrating  watt- 
meters. These  meters  have  to  their  credit  an  extreme- 
ly simple  design.  The  instrument  is  free  from  compli- 
cations and  possesses  very  few  parts  that  are  likely  to 
cause  any  trouble.  It  has  an  extremely  low  starting 
current  of  only  one-tenth  of  an  ampere,  and  the  makers 
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protect  it  by  responsible  guarantees.  Tiiese  meters 
are  iiuule  both  alternating  current  and  direct  current, 
and  the  couipany  also  manufacture  polyphase  meters 
of  similar  design. 

The  Gas  and  Electric  Power  Company  have  recently 
ol)tained  an  order  for  a  year's  supply  for  these  instru- 
ments from  one  of  the  largest  municii)alities  in  Canada, 
while  other  corporations  and  companies  are  taking  a 
lively  interest  in  them.  The  ^lessrs.  Ferranti,  hold 
sixty  per  cent,  of  the  business  in  Great  Britain  and 
supply  all  European  countries  with  these  meters.  They 
have  secured  orders  for  10,000  instruments  for  Milan, 
Italy,  where  the  competition  was  of  the  severest  nature 
both  for  prices  and  design.  The  manufacturers  have  an 
output  of  some  .50,000  meters  a  year,  and  are  well  able 
to  take  care  of  any  contracts  they  are  able  to  secure  in 
Canada.  Delivery  can  be  made  from  stock  in  Canada 
but  for  large  orders,  has  to  be  made  from  Great  Britain. 
This  can  be  done,  however,  in  from  fourteen  days  to 
three  weeks. 

The  Gas  and  Electric  Power  Company's  switch 
boards  are  exceptionally  good,  both  as  regards  value 
and  design.  Their  great  stability  is  a  point  in  their 
favor  yet  at  the  same  time,  the  utmost  care  has  been 
taken  to  obtain  the  best  electrical  results.  Their  prices 
iiuike  them  very  interesting  to  prospective  buyers.  The 
company  are  manufacturing  switch  boards  in  Toronto 
and  are  in  a  position  to  supply  boards  suitable  for 
generator  plants,  either  alternating  or  direct  current 
or  for  panel  board  work.  They  are  also  agents  for  the 
supi)ly  of  paper  insulated  lead  covered  cables. 

In  regard  to  the  Ferranti  meter  it  should  be  noted 
that  the  dial  is  of  a  cyclo  meter  type  of  apparently 
extreme  simplicity,  as  shown  in  cut  of  their  advertise- 
rtu'nt  on  page  12.  The  thousands  of  meters  that  have 
been  sent  out  have  proved  that  this  design  is  far  pre- 
ferable to  that  with  the  ordinary  set  of  train  wheels. 
The  dial  and  the  general  design  of  these  meters  are 
shown  in  the  cuts.  The  Gas  and  Electric  Power  Com- 
pany are  also  handling  an  enclosed  fiame  arc  lamp, 
of  seventy  hours'  duration  Avhich  they  claim,  is  the 
only  successful  enclosed  tlame  arc  lamp  which  has  yet 
been  placed  upon  the  market. 


Despatches  from  Washington  recently  made  it  appear 
that  the  passing  of  a  treaty  settling  the  question  of  the 
use  of  Niagara  waters  as  between  the  United  States  and 
Canada  was  'being  held  up  by  the  refusal  of  the  Domin- 
ion to  come  to  terms.  A  despatch  from  Ottawa,  on  the 
other  hand,  says:  Opposition  to  the  conclusion  of  the 
treaty  comes  not  from  Canada,  but  from  the  United 
States  Senate.  The  Canadian  Government  ha.s  been  all 
along  willing  to  abide  by  the  arrangement  reached  some 
years  ago  by  the  International  Commission  and  incorpor- 
ated in  the  Burton  Act  of  the  United  States.  That  ar- 
rangement regulating  the  amount  of  water  to  be  taken 
from  Niagara  Falls  on  each  side  of  the  l)oundary  expires 
in  June  'of  next  year,  unless  the  Act  is  Ihen  extended. 
It  was  the  expectation  of  the  Government  that  the  pres- 
ent treaty  negotiations  would  result  in  an  agreement  to 
perpetuate  the  present  arrangement,  but  the  United 
Senate  now  seems  to  be  blocking  the  proposal. 

A  recent  decision  given  by  the  New  Jersey  Bench,  to 
the  etfect  that  individual  States  have  .iurisdiction  over 
rivers  contiguous  thereto,  further  complicates  the  situa- 
tion. It  had  been  supposed  that  the  Federal  Government 
of  the  Republic  had  to  deal  with  all  international  waters 
by  tr(>afy,  but  this  decision  of  the  court  now  throws  some 
doubt  on  the  matter. 


A  Leading-  Lamp  Manufactory. 

An  important  Canadian  industry  is  the  Ontario  Lan- 
tern &  Lamp  Company,  of  Hamilton.  This  firm  have 
been  in  the  light  producing  business  for  eighteen  years 
and  have  met  with  deserved  success.  Their  business  is 
confined  almost  exclusively  to  producing  goods  for 
lighting  purposes,  from  the  common  kerosene  lamp 
bunun-  to  the  highest  standard  of  incandescent  lamps. 
In  connection  with  this  article  is  published  a  portrait 
of  Mr.  W.  H.  Ginder,  the  president  and  manager  of  the 
company.  Mr.  Ginder  came  to  the  company  four  years 
ago  in  the  capacity  of  superintendent.    lie  is  a  prac- 


W.  H.  Ginder,  President  and  Manager  of  the  Ontarig 
Lantern  and  Lamp  Company. 

tical  man  and  has  "made  good"  to  such  an  extent  that 
he  is  noAv  the  head  of  the  concern. 

The  company's  trade  has  grown  very  rapidly  dur- 
ing the  past  few  years  and  they  have  been  obliged  to 
greatly  increase  their  premises.  The  contract  was  re- 
cently let  for  a  new  building  with  a  Hoor  space  of  7,000 
square  feet,  to  be  erected  at  a  cost  of  $5,000.  The  ne^v 
premises  will  be  equipped  with  the  Tuost  modern  lamp 
machinery  for  the  exclusive  nuiniiifactuire  of  Bril- 
liant and  Shelby  incandesce:nt  lamps.  The  con,i|)any 
have  published  a  very  liandsonie  catalogue,  which  they 
will  be  pleased  to  send  to  any:on,e  in  con.nectioiU  will,! 
the  trade. 


X  Cells  Dry  Batteries  are  Popular. 

The  X  cell  dry  batteries  which  have  been  placed  on 
the  Caiuvdian  nuii'ket  by  Electrical  Si)eciall ies.  Limit- 
ed, of  12-1()  Shutcr  street,  Toronto,  have  been  very  fav- 
orably received.  AVe  understand  from  the  general  man- 
ager, Mr.  Alfred  Landau,  that  he  is  daily  in  recei|)1  of 
letters  from  customers  expressing  the  greatest  satisfac- 
tion with  the  quality  of  the  cells.  Their  factory  is 
now  turning  out  a  larger  tyi)e,  known  as  No.  7,  whoso 
recuperative  power  is  very  high. 


A  Modern  Telephone  Exchange 

The  British  Cohunbia  Telephone  Company's  Equipment  at  Vancouver. 


It*  bill  t>uo  lliiiiij  woro  lu'Oilod  [o  I'onviiu'o  a  visitor 
tt»  Vaiu'ouver,  of  tho  wonilorful  jjrowth  of  Canjula's 
Wostt'rn  (iatoway,  a  visit,  to  tlio  new  excliaiiirti  aiul 
licail  oftii't'  luiiKlini;  ol"  tlio  Hritisli  (\)luml)ia  Telephone 
Couipany.  Liniitod,  on  Soyinour  street,  Vancouver, 
w«»iilil  aeeouiplisli  that  result. 

The  new  building  is  of  solid  brick,  cement  and  steel 
struct  lire,  risiufir  three  stories  above  th(»  basement,  and 
eoverintr  an  area  45  by  120  feet.  It  is  of  firepi-ooi'  con- 
struction tlirouirliout,  with  cement  floors  and  svairway, 
and  steel  tire  escapes.    ^Messrs.  Dalton  &  Ev(>UM>i-]i,  of 
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Vancouver,  were  the  architects,  and  Baynes  &  Horic, 
the  contractors  in  charge. 

Entering  oE  Seymour  street,  the  visitor  is  in  a  beau- 
tifully appointed  public  corridor  about  38  feet  long  by 
16  feet  in  width.  On  the  left  are  the  local  offices,  in- 
cluding the  local  manager's  office.  At  the  rear  end  of 
this  hall,  a  number  of  public  telephone  booths  are  lo- 
cated. Here  the  public  hall  proper  ends,  but  passing 
through  a  doorwaj'  at  the  end,  one  enters  a  htng  ])ass- 
age  about  six  feet  wide,  running  clear  through  to  the 
janitor's  quarters  at  the  rear  of  the  building.  On  the 
left  of  this  passage,  and  immediately  following  t,l!e  lo- 
cal offices,  is  the  wnde  concrete  stairway;  .i  side  en- 
trance, for  employees  use  only,  being  situated  at  this 
point.  Beyond  the  stairway  is  the  general  foreman's 
department,  consisting  of  two  rooms,  one  of  vvhich  is 
the  installer's  room. 

Beyond  this  again  is  the  janitor's  residenc?,  extend- 
ing across  the  rear  of  the  building,  and  consisting  of 
three  large  rooms,  bedroom,  kitchen  and  living  room, 
respectively. 


Coming  l)ack  to  the  front,  and  to  the  right  of  the 
entrance,  is  the  general  manager's  office,  the  windows 
of  wbicli  overlook  the  street.  This  is  succeeded  in  turn 
by  the  stenograplier's  office,  the  special  agent's  office, 
and  the  large  general  office,  each  in  the  order  named. 
A  feature  of  the  general  office  is  the  large  vault,  which 
has  been  specially  fitted  up  with  metallic  filling  oquij)- 
ment.  At  the  rear  end  of  the  general  office  is  the  sec- 
retary's office.  This  opens  into  a  large  Board  room, 
al)out  18  by  20  feet.  All  the  offices  are  well  lighted, 
the  company  owning  the  land  for  thirty  feet  on  the 
sides  of  the  building. 

On  ascending  the  stairs  to  the  first  floor  above  the 
ground  floor,  one  finds  the  upper  landing  is  located  al- 
most exactly  in  the  centre  of  the  flat.  The  front  half, 
an  area  about  50  feet  long  and  the  full  width  of  the 
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building,  is  given  up  entirely  to  the  power  plant,  fuse 
l)anels  and  the  distributing  racks,  with  the  battery 
room,  aboiit  11  by  25  feet,  occupying  one  corner.  This 
battery  room  contains  one  set  of  24  volt,  380  ampere, 
hour  batteries,  and  another  smaller  set  of  24  volt,  100 
ampere  hour  batteries.   This  last  is  a  booster  set. 

Outside,  in  the  larger  room,  is  the  power  switch- 
board, equipped  with  volt  meters,  circuit  breakers, 
rheostat  and  auto  starters.  The  other  equipment  of 
this  room  includes  a  25  horse  power  motor.  Westing- 
house  make,  direct  connected  to  a  30  ampere  generator 
made  by  the  Western  Electric  Company,  also  a  2  h.p. 
Westinghouse  motor,  direct  connected  to  a  25  ampere 
Western  Electric  generator.  The  latter  machine  is  for 
charging  the  booster  battery.  In  addition  to  this  power 
plant,  there  is  an  auxiliary  power  plant  in  the  base- 
ment, consisting  of  a  25  h.p.  gas  engine,  belted  to  a  30 
ampere  generator. 

For  ringing  purposes,  the  company  has  a  one-quarter 
horse  power  Emerson  motor,  belted  to  a  75  volt  gener- 
ator; also  a  motor  generator  driven  by  the  24  volt 
storage  battery.    These  two  ringing  machines  are  run 
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alternately.  They  are  equipped  for  two-party  and  four- 
party  line  ringing;  also  they  are  used  for  operating 
special  signals  on  the  switch-boards.  Besides  the  above, 
the  power  room  also  contains  the  wire  chief's  desk. 

At  the  rear  of  the  power  room,  and  opening  from  it, 
is  the  switch-board  and  construction  department,  where 
all  switch-board  and  construction  repairs  are  attended 
to. 

The  rear  half  of  the  first  floor  is  given  up  wholly  to 
rooms  intended  for  the  comfort  and  convenience  of 
the  yoimg  ladies  who  operate  the  switches.  This  con- 
sists of  a  cloak  room,  drying  room,  toilet,  lavatory  and 
bath  rooms,  sitting  room,  lunch  room,  and  fully  equip- 
ped kitchen.  The  lunch  and  sitting  rooms  are  hand- 
somely carpeted  and  furnished  in  mission  oak,  the  lat- 
ter containing  an  abundance  of  good  reading  matter. 
Here  the  girls  may,  when  off  duty,  find  amusement  and 
recreation,  and  entertain  their  lady  friends.  The  dry- 
ing  room  is  an  especially  thoughtful  idea  of  the  man- 
agement, being  provided  to  meet  the  need  of  a  place 
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to  dry  the  outer  garments  on  a  wet  day.  The  large 
cloak  room  is  replete  in  well-ventilated  steel  lockers, 
each  with  private  lock.  There  is  a  matron  in  charge  of 
these  quarters. 

Another  especial  feature  of  this  department  is  that 
lunches  are  gratuitously  supplied  by  the  company  to  all 
the  lady  employees.  These  are  provided  at  all  the  regu- 
lar meal  times  to  those  girls  who  desire  to  take  advant- 
age of  it.  The  privilege  is  also  extended  to  the  night 
shift.  The  company  are  especially  careful  of  the  qual- 
ity of  the  food  provided  at  these  repasts,  as  is  eviden- 
ced by  the  fact  that  the  milk  supplied  is  shipped  in 
sealed  vessels,  direct  from  the  dairy. 

The  top  flat  is  given  up  entirely  to  the  switch-board 
purposes.  This  is  one  large  room,  the  full  size  of  the 
building,  roomy,  well  lighted  and  ventilated.  Along 
one  side,  and  for  about  two-thirds  the  entire  length  of 
the  room,  runs  the  local  switch-board  containing  4,200 
lines  at  present,  but  provision  has  been  made  for  ex- 
tension up  to  10,000  lines.  The  board  is,  of  coui-sc,  on 
the  central  energy  system.  A  special  feature  of  the 
board  is  a  series  of  green  lights,  located  every  two 
sections  apart.    These  are  used  only  at  night  time, 


when  only  a  few  girls  are  working,  and  might  be  de- 
scribed as  auxiliary  pilots.  When  a  subscriber  calls 
up  at  night,  not  only  does  the  call  light  the  little  lamp 
at  that  number,  but  also  lights  the  larger  green  lamp 
at  that  section  of  the  board,  thereby  enabling  the  oper- 
ator to  note  more  readily  when  and  where  a  call  is  be- 
ing made. 

At  the  front  end  of  the  room,  and  at  right  angles  to 
the  local  switchboard,  is  the  long  distance  switchboax'd. 
There  are  fifteen  long  distance  lines  working  direct 
from  this  office,  giving  direct  connection  to  all  parts 
of  the  coast  mainland,  and  by  submarine  cable  to  Vic- 
toria City  and  Vancouver  Island  generally. 

The  switch  room  contains  also  the  inquiry  and  trou- 
ble desks,  the  chief  operator's  desk,  and  that  of  the 
inspector  in  charge.  On  the  opposite  side  of  the  room 
from  the  switchboard  is  a  wide  doorway  opening  onto 
the  fire  escape. 

In  the  basement  are  located  the  steam  heating  plant, 
tlie  coal  room,  store  rooms,  the  instrument  repairing 
room,  and  the  linemen  and  cable  splicer's  quarters. 
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Here  also  is  another  large  vault,  for  storing  old  books 
and  papers.  At  one  corner  of  the  basement  all  wires 
and  cables  leave  the  building,  in  underground  con- 
duits. 

The  entire  mechanical  equipment  of  the  new  luiihl- 
ing  was  supplied  and  installed  by  the  Northern  Elec- 
tric Company  of  Montreal,  and  since  its  installation, 
about  a  year  ago,  has  proven  thoroughly  satisfactory. 

The  British  Columbia  Telephone  Company  is  one  of 
the  oldest  and  strongest  ccmcerns  on  the  coast,  and  its 
growth  has  been  such  that  it  now  covers  not  only  Van- 
couver, but  also  the  cities  of  new  Westminster  and  Vic- 
toria, including  all  intermediate  and  surrounding 
points  on  the  coast  mainland,  and  on  Vancouver  Island  ; 
also,  by  means  of  its  connection  with  the  American 
coast  telei)honc  companies,  subscribers  can  get  direct 
toleplionic  connection  with  the  city  of  Seattle  and  other 
points  on  the  coast. 

In  addition  to  the  coast  service,  the  British  Columbia 
Telephone  Company  operates  a  complete  system  of 
local  and  long  distance  telephones  in  the  Southwestern 
TCoolenays,  giving  service  to  the  cities  of  Nelsoji,  Ross- 
land,  Trail,  Greenwood,  etc.,  and  all  other  adjacent 
points. 


Modern  Electrical  Development  on  the  Canadian  Pacific  Coast 


The  British  Cohiiubia  Electric  Railway  Company. 


I'hv  liviiro-i'loi-triv  (.ii"voloi>iiu'iit  tlio  l>ritisli  Ci)l- 
uiuliia  KliH-trif  Haihvay  (\>iupaiiy,  Liinitod,  of  Vaii- 
oouvtM*.  contains  sovoral  IVaturos  Avliii'li  are  of  interest, 
junonsr  tlioui  Wmg  a  tlani  at  tho  outlet  of  Lake  Coquit- 
lain  to  raise  its  level  anil  create  storage;  a  tunnel  eon- 
nei'tintr  Ijake  ('oquitlain  Avith  Lake  Bnntzen  ;  a  concrete 
ilani  across  the  ()utlet  of  Lake  li\nit/en,  which  increases 
its  storaire  capacity;  pipe  lines  connecting  the  concrete 
ilani  with  the  i>o\ver  house  situated  at  sea  level,  and 
transmission  lines  extending  from  this  jDoint  to  Van- 
couver. New  AVestminster,  North  Vancouver,  Burnaliy, 
liUlu  Island,  and  Ladner. 

Lake  Cotinitlam  has  an  area  of  2.;?0()  acres,  while  the 
area  of  the  ilrainage  basin  at  Coquitlam  is  103  square 
miles.  The  average  precipitation  for  several  years  back 
has  been  14ti  inches.  The  tunnel  connecting  Lake  Co- 
<|uitlnni  with  Lake  Buntzen  is  through  solid  rock  and 
passes  under  a  mountain  4.00!)  feet  in  height.  Its 


Tlic  exciter  pipe  line,  24:  inches  in  diameter,  is  of  steel 
tiiroughout. 

The  grading  of  the  trench  and  the  provision  neces- 
sary for  the  support  of  the  pipes,  was  a  very  difticiilt 
])roblem.  Near  the  lower  extremity  of  the  line  a  ver- 
tical rock  bluff,  70  feet  in  height,  was  encountered, 
which  made  it  necessary  to  carry  the  pipes  on  a  tem- 
porary trestle.   After  the  completion  of  the  pipes  these 


E.  C.  Electric  Railway  Company. — The  Latest  Unit  Added 
at  Power  House. 

trestles  were  replaced  by  concrete  piers.  The  pipe  lines 
throughout  were  built  to  curves  and  tangents,  both 
vertically  and  horizontally,  the  result  being  that  they 
have  a  very  pleasing  appearance,,  while  at  the  same 
liine  high  efficiency  is  secured. 


B.  C.  Electric  Railway  Company. — Power  House  on  Burrard  Inlet- 
length  is  12,774  feet,  and  a  cross  section  measures  9 
feet  by  9  feet.  In  obtaining  the  alignment,  the  engin- 
eers made  a  triangular  survey  over  the  mountain,  but 
in  determining  the  levels,  the  survey  was  carried 
aroimd,  not  over  the  moimtain,  making  it  necessary  to 
run  about  20  miles  of  levels,  in  order  to  connect  both 
ends. 

The  building  of  the  tunnel  was  done  from  both  ends. 
The  closing  error  in  alignment  was  only  of  an  inch, 
and  the  error  in  level  only  1%  inches.  The  area  of 
Lake  Buntzen,  into  which  the  tunnel  empties,  is  460 
acres,  with  a  drainage  basin  covering  seven  square 
miles.  Lake  Buntzen  dam  has  a  maximum  height  of 
54  feet  and  a  width  at  the  base  of  40  feet,  its  length  on 
the  crest  being  361  feet.  It  is  penetrated  by  ten  54  inch 
and  two  24  inch  pipes,  all  fitted  with  gates  and  screens 
on  the  upstream  face.  Ten  thousand  cubic  yards  of 
concrete  were  used  in  the  construction  of  this  dam. 

The  pipe  lines  extend  from  the  dam  to  the  power 
house,  a  distance  of  1,800  feet.  At  present  seven  pipe 
lines  are  in  use.  The  upper  800  feet  of  six  of  the  lines 
is  constructed  of  wood  stave  pipe,  four  of  them  being 
54  inches  in  diameter  and  two  60  inches  in  diameter. 
The  lower  1,000  feet  is  of  rivetted  steel  construction. 


B.  C.  Electric  Railway  Company. — One  of  the  Shunters 
for  Hauling  Freight  Cars. 

The  power  house  is  situated  on  the  North  Arm  of 
Burrard  Inlet,  at  sea  level,  and  is  built  of  stone  on  con- 
crete foundation.  The  capacity  at  the  present  time  is 
22,000  h.p.,  made  up  of  four  units  of  3,000  h.p.  and  one 
unit  of  10,000  h.p.  Plans  and  specifications  are  now 
being  prepared  for  an  additional  unit  of  10,000  h.p., 
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which  will  be  installed  about  the  end  of  the  year.  The 
ultimate  development  is  42,000  h.p. 

Water  is  supplied  under  a  static  head  of  400  feet. 
Pelton  water  wheels  are  used  throughout,  with  Lom- 
bard governors.  The  generators  are  three  phase,  60 
cycles,  of  the  Canadian  Westinghouse  and  Canadian 
General  Electric  Company  type.  All  transformers  are 
of  the  air-cooled  type,  and  are  placed  in  separate  con- 


P 

B.  C.  Electric  Railway  Company.  -Fraser  River  Crossing 
at  Woodward's  Landing. 

Crete  buildings,  which  also  contain  the  high  potential 
switches  and  appliances. 

The  voltage  on  the  transmission  line  is  20,000  and  at 
this  pressure  is  transmitted  to  the  substations  at  Van- 
couver, North  Vancouver,  Burnaby,  New  Westminster, 
Lulu  Island  and  Ladner.  The  transmission  line  has  a 
length  of  about  16  miles  to  Vancouver,  and  consists  of 
a  double  line  of  poles.    It  is,  the  most  of  the  distance. 


B.  C.  Electric  Railway  Company.    Towers  320  Feet  High 
Crossing  Fraser  River. 

on  the  Company's  own  right  of  way,  which  is  100  feet 
wide. 

A  notable  feature  is  the  crossing  of  Burrard  Inlet 
near  Barnet.  The  span  is  2,750  feet,  and  the  current  is 
carried  by  steel  cables  suspended  150  feet  above  sea 
level  at  the  lowest  point.  On  the  southerly  end  of  the 
span  arc  two  steel  towers,  eacli  150  feet  in  heiglit  and 


set  on  the  top  of  a  knoll,  bringing  the  top  of  the  tower 
300  feet  above  sea  level. 

Prom  Barnet  the  two  pole  lines  follow  the  same  di- 
rection for  about  three  miles,  after  which  one  goes 
directly  west  to  Vancouver,  while  the  other  goes  south 
to  the  Burnaby  sub-station,  and  from  there  along  the 
right  of  way  of  the  Westminster  Interurban  line  to 
Vancouver  and  also  to  New  Westminster  City. 

In  crossing  Burrard  Inlet  at  the  Second  Narrows,  to 
carry  power  to  Nortli  Vancouver,  two  masts  230  feet 
in  height  were  erected  to  carry  the  steel  cables.  The 
illustrations  show  this  crossing.  These  masts  are  made 
of  two  poles  150  feet  and  100  feet  spliced  together.  To 
see  these  splendid  poles — obtainable  only  in  British 
Cohimbia — one  would  actually  think  they  had  been 
turned  in  a  lathe.  The  span  at  this  crossing  is  1,000 
feet  and  the  telephone  or  lower  wires  are  160  feet  above 
high  tide.. 


B.  C.  Electric  Railway  Company.— Transmission  Line 
Crossing  Bnrrard  Inlet. 


Prom  the  Vancouver  sub-station,  the  transmission 
line  runs  nlong  the  company's  right  of  way  on  the  Lulu 
Island  Railway  Brancli,  across  Lulu  Island  to  Steve.s- 
toji  and  Ladner.  In  crossing  the  Fraser  river  from 
Woodward's  Landing  to  Ladner,  extraordinary  con- 
struction had  to  be  resorted  to.  Owing  to  the  shifting 
nature  of  the  bed  of  the  river,  cables  Avere  out  of  the 
question,  and  overhead  construction  Avas  decided  upon, 
the  towers  used  being  320  feet  high.  These,  it  is  said, 
arc  the  highest  towers  in  the  world  for  transmission 
line  purposes.  They  are  built  of  wood,  and  have  stood 
tlu>  hurricanes  which  are  common  at  this  part  of  the 
river.  The  patrolman  goes  to  the  top  of  these  towers 
once  a  week.  The  scenery  from  the  top  is  magnificent. 
The  conductors  here,  ns  at  Barnet  and  Second  Narrows 
ci'ossing.  are  of  plow  steel  cal)le.  Tower  No.  1.  .320 
feet  in  heiglit,  is  creeled  at  Woodward's  wharf.  Tower 
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No.  2,  also  320  feet  in  height,  is  erected  on  the  north 
siile  of  Kirkhiucl's  Islaml.  Tower  No.  3,  280  foot  in 
hoisrht,  is  ereoted  on  the  south  side  of  Kirklaiid's 
Island.  Tower  No.  4.  2G0  feet  in  height,  is  ereetod 
2,l.X)0  feet  further  south  from  No.  3.  The  spans  between 
the  towers  run  from  1,950  to  2,000  feet.  The  lower 
wires  are  165  feet  above  high  tide.  From  tower  No.  4 
to  the  shore,  the  poles  are  set  on  the  mud  flats,  5-pile 
dolphins  being  used  to  support  theni.  These  flats  arc 
eovered  with  water  at  high  tide.  The  accompanying 
illustrations  give  a  fairlv  good  idea  of  the  construction. 


gratifying,  and  the  large  number  of  their  "Vulcan" 
storage  batteries  in  use  in  Canada  testify  to  the  very 
high  merit  of  their  product. 

Tliey  have  lately  installed  a  larger  generator  equip- 
ment, to  take  care  of  their  increasing  orders.  Their 
plant  is  thoroughly  modern  and  efficient  in  every  way. 
The  goncM-atiiig  equipment  consists  of  a  20  horse-power 


Comparison  of  Fire  Causes. 

Fires  and  insurance  losses  on  brick  and  frame  pro- 
tected school  buildings  in  the  United  States  during  two 
yeai-s  have  boon  tabulated.  The  principal  causes  were 
lightning,  hot  air  furnaces,  defective  flues,  sparks  on 
roofs,  electric  lighting  and  spontaneous  combustion,  in 
the  order  named.  The  line  of  business  having  proved 
a  losing  one  for  all  concerned,  the  Continental  Fire 
[nsiu'anee  Company  says  it  is  quite  possible  to  reduce 
the  nuinlior  of  fires  by  revising  the  electric  wiring,  fit- 
ting lightning  rods,  looking  after  heaters,  and  last,  by 
having  incombustible  roofs. 

Crofton  Storage  Battery  Company  Enlarg'e 
Their  Generator  Equipment. 

The  Crot'ton  Storage  Battery  Company,  estab- 
lished in  Toronto  in  1898,  are  .just  finishing  the 
tenth  year  of  doing  business  in  Canada.  The  amount  of 
business  they  have  done  during  this  time  has  been  very 


The  vulcaa  Sparking  Battery. 

crude  oil  engine  connected  to  a  direct  current  multipo- 
lar generator  of  100  ampere  capacity.  This  generator 
supplies  the  necessary  current  for  operating  separate 
motors  on  their  lathes,  grinders,  perforating  machines, 
forge,  etc.,  as  well  as  for  the  formation  of  charging 
current  used  in  the  construction  of  their  batteries. 

Their  batteries  are  guaranteed  for  a  period  of  two 
years,  and  are  giving  every  satisfaction. 


When  in  the  market  for  Up-to-date 

Electric,  Combination 
or  Gas  Fixtures  and 
Electric  or  Gas  Shades 

write  us  and  we  will  be  pleased  to  call  on  3  0U. 
We  are  sure  we  can  interest  you,  both  in 
qu;ility  and  prices.  Write  for  calalogue  and 
discounts. 

Ga.lt  Electric  and  Gas 
Fixture  Co. 

GsLlt,  Ont, 


R.  G.  Struthers 


E.  B.  Fe wings 
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Sparks. 

The  water  commissioners  of  London,  Ont.,  will  ask  the  city 
council  to  submit  to  the  ratepayers  a  by-law  to  carry  out  the 
Mowry  water  scheme,  estimated  to  cost  $560,000.  This  project 
provides  for  taking  in  the  whole  Mowry  north  branch  filtra- 
tion and  Wilworth  springs,  which  will  provide  500,000  gallons  of 
spring  water  daily. 

An  independent  telephone  company  is  being  organized  at 
Palermo,  Ont.,  by  jJr.  Buck.  Plans  call  for  lines  to  connect 
Palermo,  Omagh,  Bronte,  Postville  and  Drumquin.  It  is  expect- 
ed that  financial  arrangements  will  be  completed  by  the  begin- 
ning of  May.  Construction  will  be  started  as  soon  as  the  neces- 
sary supplies  can  be  obtained. 

Thirty-two  persons  were  killed  and  320  injured  by  electric 
railways  in  the  Province  of  Ontario  during  the  year  1907,  ac- 
cording to  the  report  of  the  Ontario  Railway  and  Muncipal 
Board.  Of  those  who  last  their  lives,  seven  were  passengers, 
seven  were  employes,  one  was  a  trespasser,  and  seventeen  were 
pedestrians  who  were  run  into  by  the  ears. 

The  Wentworth  County  Council  has  passed  by-laws  giving 
franchises  to  the  Barton  and  Binbrook  and  West  Flamboro'  pri- 
vate telephone  companies.  The  Barton  and  Binbrook  Company 
has  about  40  subscribers,  and  will  build  about  29  miles  of  line 
through  those  townships,  and  the  West  Flamboro'  Company  will 
build  about  4  1-2  miles  of  line  at  present. 

The  ratepayers  of  Victoria,  B.C.,  have  approved  by-laws  for 
the  following  purposes:  to  raise  $70,000  for  school  buildings  and 
site  in  the  north  end;  $70,000  for  high  pressure  salt  water  sys- 
tem for  fire  protection;  $20,000  for  additional  fireballs  and  ap- 
paratus, and  $50,000  for  extensions  to  sewerage.  No  delay  will 
be  made  in  commencing  the  various  works. 


TENDERS 


Extension  of  Time 

Transmission  Lines — 
Toronto    Niagara  Falls  St.  Thomas— Niagara  Falls 


Tenders  will  he  received  until  WEDNESDAY,  12TH  JULY.  1908,  inclusive,  for  the 
construction  of  (a)  Steel  Transmission  Towers  :  (b)  Transmission  Line  Cable;  (c) 
Erection,  complete  of  Transmission  System,  according  to  plans  and  specifications  to 
be  seen  at  the  Commissi  ner's  office.  Continental  Life  Bmldinj^.  T.  ronto.  Tenders 
will  not  be  considered  unless  on  form  supplied.  An  accepted  check  on  a  ch.artered 
Bank  (or  5  per  cent,  of  the  Commission  s  estimate  of  the  cost  of  the  w  ork  in  e.-ich 
tender  must  accompany  the  tender.  The  cheque  will  be  forfeited  if  the  tenderer 
declines  the  contract.    The  lowest  or  any  tender  not  necessarih'  accepted. 

Tenders  must  be  sealed  and  addressed  : 

HON.  ADAM  BECK. 

Chairman  H_\  dro-Electric  Power  Commission. 

Toronto,  Ont. 


"YOU  WIRE  FOR  ME  and   I'LL  WIRE  FOR  YOU" 

WALTER  BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758  YONGE  STREET 
Electrical  and  Gas  Fixtures,  Apparatus  and  Supplies 
PHONE  N.  2470         -        -        -         TORONTO,  ONT. 


THE  QUEEN  S 

Toronto       _       _       _  Canada 

Is  within  easy  reach  of  steamboat  landing-  and 
commands  view  of  Lake  Ontario.  It  is  sur- 
rounded by  beautiful  gardens,  which  render  it 
the  coolest  hotel  in  Toronto.  400  rooms,  1  20 
of  them  en  suite,  with  bath.  Long  distance 
telephone  in  every  room.  Elegantly  furnished 
throughout.  Cusine  and  service  of  the  highest 
order  of  excellence. 

Hotel  Coaches  Meet  all  Boats  and  Trains 

McGAW  &   WINNETT,  Proprietors 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service-  Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 


John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


ALUMINUM 

Electrical  Conductors 

KOK 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.   Sheets,  Wire,  Tubing, 
Castings 

Prices  witli  full  information  on  applitatli^n  ' 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


The  Lindsley  Brothers  Cot 

Spokane,  Washington 


POLES 


Producers  and  Shippers  of- 

CANADIAN 
■  CEMR  . 

and  manufacturers  of 

RED  FIR  CROSS  ARMS 

WIRE  OR  WRITE  FOR  PRICES 

YARDS  IN  BRITISH  COLUMBIA 
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Sparks. 

Mr.  Henry  D.  Bayno,  iiianatior  of  tho  C'linndian  Wostiiifihouse 
I'oiiipany,  l.iiiiitod,  is  in  Kii};lainl,  and  will  go  to  Kfjy(>t  on  tho 
t>usiiu>ss  of  his  firm. 

Hon.  J.  M.  Gil)Son,  prosidont  of  tho  Cataraot  I'owor  roniiiany, 
of  llaniiltoii,  refuses  to  say  as  yet  whether  the  Street  Railway 
I'oinpany  will  aooept  the  city's  proposition  and  install  a  new 
system.  The  i-ompany,  he  said,  wonld  give  the  oity  a  priee  on 
the  lighting  plant  on  condition  that  llaniilton  used  Cataract 
jK)wer. 

Tlie  Provincial  Legislature  of  Ontario  has  jiassed  a  bill  giving 
permission  to  tue  Fort  Krie  Ferry  Hailway  C'oini>any  to  extend 
their  lines.  The  comi>any  propose  to  huild  an  electric  railway 
extending  along  the  frontier  from  (.'liip]>ewa  to  Port  Colhornc. 
Frank  J.  Weber,  president  of  the  company,  states  that  work  will 
commence  on  the  construction  of  the  road  this  year. 

The  power  dam  belonging  to  the  town  of  Port  Arthur,  on  the 
Little  furrent  river,  burst  on  the  27th  ult.,  and  completely  de- 
moralized the  service  of  the  town.  The  plant  is  owned  and 
operated  by  the  municipality.  Fortunately,  the  Kaministiqiiia 
Power  I'ompany,  at  Fort  William,  were  able  to  render  iiiiinedi- 
ate  assistance  with  their  large  surjdus  of  available  power. 

John  Reid.  of  Yirden,  Man.,  has  secured  the  contract,  at  $11,- 
(HK).  for  the  construction  of  telephone  lines  in  the  municipality 
of  Wallace.  There  will  be  two  hundred  miles  of  galvanized 
iron  wire  to  be  erected,  according  to  the  original  estimate,  and 
this  will  connect  some  300  subscribers.  There  are  two  ex- 
changes in  Wallace  munieii>ality,  one  at  Virden  and  one  at  Elk- 
horn.  Between  these  two  the  subscribers  will  be  split  up,  giv- 
ing both  exchanges  about  the  same  number. 

G.  C.  Hodge,  district  superintendent  of  the  British  Columbia 
Tele|>hone  Company,  Limited,  iVelson,  B.C.,  has  recently  com- 
pleted an  inspection  of  the  company's  lines  in  the  Boundary 
section.  Some  time  ago  the  company  decided  to  completely 
rebuild  their  lines  in  this  section,  and  overhaul  the  local  ex- 
changes. The  central  office  at  Phoenix  has  been  placed  on  a 
metallic  circuit  basis  and  long  distance  lines  rebuilt.  The  in- 
spection recently  completed  shows  that  this  work  has  produced 
the  desired  results  of  reducing  maintenance  expenses,  to  say 


nothing  of  making  it  possible  to  furnish  a  greatly  improved 
service. 


MOONLIGHT  SCHEDULE  FOR  JULY. 
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Telegraphic  .\ddress  :  1     ^  1   <t.  I  Telephone  : 

Caoital  $7. '^oo,  000. 00 

"  INSULATOR,-  MONTREAL      |     ^  t'  ^      -K/>J    >  |  ^j^^^  ^^^i,  MONTREAL 

British  Insulated  &  Helsby  Cables 

Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada  and  United  States : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

Power  Building      -  MONTREAL 
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The  Quality 

is  there  before  the 
Label  goes  on 

That's  what  happens 
every  time  a 

Sunbeam  Lamp 

is  made 


MADE    IN    CANADA  BY 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Main  Oftut-:  Northwestern  Office  and  Warehouse:  I'aitory  ; 

TORONTO  251  Notre  Dune  street,  WINNIPEG  ST.  CATHARINES 
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Street  Railway  Construction  Material 


LINE  MATERIAL  RAIL  BONDS 

TROLLEY  WHEELS 

J.  A.  DAWSON  ^  CO. 


MONTREAL 


Electrical  Supplies  and  Apparatus 


WINNIPEG 


J5h€ 


General  Electric  Co.  of  Sweden 


MaLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 


ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S, 

/■Traders  Hank  Hi.iMlnj^.  Tori.nlo,  WILLIAM  MlKAY.  ^LllKl^^^■r 
DISTRICT  OFFICES;   I  Bdl  TL-lephono  Biiiiaint,'.  Monlri^al,  WATSON  JACK.  Manager 
(.Union  Bank  Huilding.\\  inni]xg,  J.  F.  PORTKK.  Manafft-r 
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Goldie  Corliss 

Installations 


n  IniQ    T  111  icfnf irun    shows  the  Power  House  of  the 
1111b    1  ULlbLlcUlUll    WINDSOR,  ESSEX  and  LAKE 

SHORE  RAPID  TRANSIT  ST.  RY.  at  Kingsville,  Ont. 
Equipped  with  two  pair  of  Cross  Compound  GOLDIE  CORLISS 
ENGINES,  each  unit  20  and  40  x  Tf'  direct  connected  to  25 
cycle  Generator,  125  revolutions. 

The  Goldie  &  McCuUoch  Co 


Gait 


Limited 

Ontario 


Canada 


Western  Branch  Quebec  Agents 

24S  McDermot  Ave.,  Winnipeg,  Man.    Ross  &  Greig,  Montreal,  Que. 


B.  C.  Selling  Agents 
Robt.  Hamilton  &  Co. 
Vancouver,  B.  C. 


\A/T7  IVr  A  T^^  P  WHKKLOCK  EN(HNES,  CORLISS  ENGINES,  IDEAI.  ENGINES,  PISTON  VALVE 
VV  iVii-\.lVJ^    ENC.INES,  H0ILI:RS,  TANKS,  H EATERS,  STEAM  ani>  I'lHVKR  PL'MI'S,  CONDENSERS, 

FLOUR  MILL  MACinNi:RV,  OATMEAL  MILL  MACHINERY,  WOOD-WORKINC.  MACHINERY,  TRANSMISSION 
AND  ELEVATINc;  MACHINERY,  SAFES,  \  AULTS  and  VAULT  DOORS. 


Ask  for  Catalogues,  Prices  and  all  Information 


CANADIAN     K  M-:  ("P  IN  (' A  L    N  1^:  W  B 


"Oiilcaii  tlccumulatoi 

MADIGIN  PATENTS 


MADE  IN  CANADA 


PLATIC  TYPE  -  S    IN  GLASS  JAR. 


Established  i8y8 


There  are  more  than 

Six  Thousand  Cells  of 


^    I  Storage 


Used  in  Canada  To-day 
TWO  YEARS  GUARANTEE 

Bulletins  on  Request 

THE  croftan  Storage  BAirEkY  Co. 

425-425  West  Queen  Street 


TORONTO 


CANADA 


Montreal  and  East  :  '  Winniphg  : 

JOHN  FORMAN.  GASOLINE  ENGINE  SUPPLY  CO, 

Vancouver  anp  West:   SHIPYARD,  LTD. 


The  Only  Approved 
the  Best 


c 


CONDUITS 


c 


ONDUITS  COMPANY  L.IMITED, 


L 


For  Interior 

Construction 


TORONTO 


MONTREAL 
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ELECTRICAL  NOVELTIES 

Full  Line  Renewal  Batteries  for  all  Makes 


Send  for  Our 
No  21. 
Novelty 
Catalogue. 

FREE 


Largest  Stock 

in  the 
Dominion 
in  this  line  of 

goods. 


Remember,  if  prices  and  prompt  shipments  count,  try  us  for  EVERYTHING  ELECTRICAL 


WHOLESALE 


AND  RETAIL 


Branch,  908  St.  Lawrence  Boulevard 


Sayer  Electric 

10-12-14  Beaver  Hall  Hill,  Montreal 


The  ir« 


King  Electrical  Works,  Limited, 


6  and  8 
Chenneville  Street 
Montreal 


No.  5  Bracket 
We  have  the  prices  for 


No.  1066  Portable        No.  1065  Portable    Our  Bracket  and  Desk  Portable 
Gold  Lacquer  and         Gold  Lacquer  and 
Oxidized  Copper         Oxidized  Copper 


Gas  and  Electric  Fixtures 

either  Special  Designs  or  ihe  Standard  Stock.     Write  us. 

King  Electrical   Works,  Limited 

6  and  S  Chonne\ille  St.,  Montreal 


5t> 
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CONSULTIKC  ELECTRICAL  ENCINEkRS 


CHARLES   H.  MITCHELL,   C.  E. 

MciiibcT  CauaKti.in  S<vici\  Civil  Kiijiineers. 
Meii^brr  .\i»rrii.-an  S».K-icU'  Civil  Kii^inwrs, 
Av^.v   M.  Iiistiliilioii  Civil  Knu  rs.  (I.vmuUmiV 
\n>  s    \nicfiv-.in  liisi.  IMcvtrlial  Kn^liic.  r-. 

HYDRO-ELECTRIC  ENGINEER 


Koomm  I004-S 

IVIf-pKv^Mc  M.iin  7 


Vriidera    K'luk    It  <lu 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraiilii-,  Klectric. 
Rt'ports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

H.  A..   H  A  S.. 
A.  M  Cm  S>v.  C.  1-..  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Ocvclv^pnicnts  and  Transmission.  Electric 
Lightini;.    Electric  Railways.    Municipal  Engineer- 
Ini;     InJustrial  Plants.     Reports,  Valuations.  Etc. 
TORONTO  ANn  WINNIPEG 
l^ong  Distaucr  Telrplioucs 


P.  E.  .M.irchanJ.  E  E.  K  W.  Farley.  C.E. 

W.  L.  Di'»nnell\'.  Sec.-Trcas. 

P..'.E.   MARCHAND  &  CO. 

Consulting  and  Constructing  Engineers. 

Examinations.  Surveys.  Reports.  P  ans.  .Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants.  Long  Distance  Power  Trans- 
mlssi>>n.  HyJro-Eleciric  Ocvelopmcnts  a  Specialty. 
ijS'..  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AKD  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


Broadway, 
NEW  YORK 


Union  Trust  BIdg  , 

CINCTNNATI  O. 


Charles  Brandeis,  C.  E. 

\  M.  I  an.  '^■v.  C.K.,  M.Am.  Klectro-chemical  soc,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam.  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

.Arbitrations,  Reports  and  Specifications, 

62  63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

CONSULTING  AND  CONSTRUCTING 
ENGINEERS 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO         -  WINNIPEG 
Cf.cil  h.  S.MiTii     J.  G.  G.  Kkrrv     W.  G.  Chack 


Sparks. 

It  is  roportod  that  t  lio  Boll  Tcloplioiio 
rDiiipaiiy  arc  foiiteiiipiat iiiy;  the  eroctioii 
of  a  $:2r)0,000  building  at  Toronto. 

The  Jiiteniatioiial  Jiiglitiug  &  Heating 
t'onipany  will  erect  three  brick  buildings 
for  their  new  g:is  plant  at  Brandon,  Man. 

It  is  stated  that  the  contract  for  the  St. 
Mary 's  London  section  of  the  North  Mid- 
land Klectric  Kail  way  will  shortly  be  let. 

The  ratepayers  of  Ladysniith,  B.(;.,  have 
aj)iiroved  a  by-law  to  borrow  ,1)25,000  for 
the  installation  of  an  electric  light  sys- 
tem. 

Tlie  Toronto  Electric  Light  Company 
will  erect  a  sub  station  ,at  the  northwest 
corner  of  Tecuniseh  and  Defoe  streets,  To- 
ronto. 

The  Saskatchewan  Telephone  Company, 
Moose  Jaw,  8ask.,  will  shortly  build  to  the 
boundary  line,  a  distance  of  seventy-five 
miles. 

The  town  council  at  Macdonald,  Man., 
have  decided  to  proceed  immediately  with 
the  construction  of  a  municipal  telephone 
system. 

P.  A.  G.  Eodrique  has  made  an  applica- 
tion to  the  city  council  of  Calgary,  Alta., 
for  permission  to  construct  a  street  rail- 
way system. 

W.  T.  Croker,  of  Dertoit,  Mich.,  is  nego- 
tiating with  the  city  council  of  Gait  with 
a  view  to  the  erection  of  a  large  automo- 
bile factory  there. 

The  Eastview,  Sask.,  Telephone  Com- 
pany are  contemplating  the  erection  of  a 
number  of  rural  telephone  lines.  K.  E. 
Allcock  is  manager. 

C.  H.  Mitchell,  C.E.,  of  Toronto,  is  inves- 
tigating power  projects  for  the  town  of 
Huntsville,  Ont.,  and  will  report  upon  a 
hydro-electric  installation. 

A.  T.  Goward,  manager  of  the  British 
Columbia  Electric  Eailway  Company  at 
Victoria,  B.C.,  states  that  the  concern  will 
expend  $2,000,000  upon  extensions  in  and 
around  that  city. 

At  Estevan,  Sask.,  it  has  been  decided 
to  submit  a  by-law  to  provide  $83,000  for 
improvements  and  extensions  to  the  elec- 
tric light  and  water  plants.  Councillor 
Davis  is  interested. 

W.  W.  Northcott,  city  purchasing  agent, 
Victoria,  B.C.,  will  receive  tenders  up  to 
.Tune  1.5th  for  the  supply  and  installation 
of  two  electrically  driven  pumps,  also  for 
supplying  and  laying  steel  rivetted  pipes. 

The  city  of  Prince  Albert,  Sask.,  will 
replace  the  present  electric  lignts  with 
arc  lights.  It  is  proposed  to  turn  the  old 
electric  light  plant  into  a  power  house  for 
a  municipally  owned  electric  street  rail- 
way. 

The  C.  P.  E.  are  arranging  to  equip  their 
line  between  New  Westminster,  B.C.,  and 
Westminster  Junction,  to  be  operated  by 
electricity,  early  next  year.  F.  E.  Bus- 
teed,  Vancouver,  B.C.,  is  general  superin- 
tendent. 

K.  L.  Aitken,  consulting  engineer,  To- 
ronto, has  submitted  to  the  town  council 
of  Merriton,  Ont.,  his  estimate  of  the  cost 
of  an  electric  light  plant  to  be  owned  by 
tlie  municipality.  The  total  expenditure 
involved  is  $4,207. 

The  contract  for  the  .500  kilowatt  steam 
turbine  generating  unit  for  the  town  of 
Moose  Jaw,  Sask.,  has  been  awarded  to 
the  Canada  General  Electric  Company  at 
$36,431.  Allis-Chalmers-Bullock  also  ten- 
dered at  $45,754  and  the  Canadian  West- 
inghouse  Company  at  $45,054. 


Electric  Repair 

and 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting  Electrical 
Engineers 
Electrical  Repairs 

99  and  loi  West  Lagauchetiere  Street 

MONTREAL 


Palmer  House 


Rates  $2.00  Per  Day 
Corner  King  and  York  Streets, 

Toronto 


■■1^    PROCURED  IN  ALL 
I      ^    COUNTRIES  ■ 

LONG  EXPERIENCE 
IN  PATENT  LITIGATION 

I    SEND  FOR  HAND  BOOK 

I  ATE 

RIDOUT  8c  MAYBEE 

103  Bay  Street 
TORONTO,     ...  CANADA 


ATENTS 


PHONE 

MAIN 

2582 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus  $1,500,000. 
Offices  Throughout  the  Civilized 
World, 

Executive  Offices: 
Nos.  346  and  348  Broadway.  New  York  City  U.S 

THE  BRAOSTREET  COMPANY  gatheis  infori 
mation  that  reflects  the  financial  condition  and  the 
controlling  circiniistances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  di  fined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns.  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence in\"ited. 

THR  BRADSTREET  COMPANY. 
Ofi  ices  in  Canada  :  Halifax,  N.S  ;  Hamilton.  Ont.  ; 
London,  Ont. ;  Montreal.  Que.  ;  Ottawa.  Ont. ;  Que- 
bec, Que.  ;  St.  John.  N  B  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C. ;  Winnipeg,  Man. ;  Calgary.  Alta, 
THOS    C  IRMNG, 
Gen.  Man.  Western  Canada,  Toronto. 
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Kolloid-Wolfram  Lamp 

Life  1,000  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY  QOMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 

Midland  Electric  Co. 

SOLE  AGENTS 
119-121  Youville  Square,  Montreal 


^           "YOUR  ELEGTRIGflL  SUPPLY" 
„.     .   HOUSE  

51  Victoria  Square  -  -  MONTFiEAU 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  deotric  Co.,  I  Imlied 
468-474  King  St..  West         -  TORONTO 


The 


Electrical  Const]*tiction  Co., 

of  London,  Limited 

32-40  Dundas  Street,  London,  Can. — Phone  1 103. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maiie. 


Estimates  Cheerfully  Given 


Descriptive    matter  furnished 
on  application 


LONG   DISTANCE   PHONE  MAIN  3149 


ELECTRICAL  REPAIRS 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

526.328-330  CRAIG  STREET   WEST  -  MONTREAL 


C  A  N  A  n  I  A  N    E  r,  K  C  T  1!  I  0  A  L  NEWS 


STANDARDS  EVERYWHERE 

B  AND  SHELBY  L  A^*!  PS 


Don't  Run  Away 

with  the  idea  that 

because 

your  lamps  may  cost  you  a  Httle  less 
money  that  they  are  cheaper.     A  poor 
\  lamp  is  dear  at    any    price,  and  what 

you  may  save  in  the  cost  of  the  lamp 
/         you  will  pay  out  many   times  over  in 
your  lig'hting'  bill. 

Brilliant     Shelby  Lamps 

are  renowned  for  their  high  effi- 
ciency, and  the  prices  are  as 
low  as  the  quality  of  the  goods 
will  allow. 


We  employ  only  experienced  help,  and  our  factory  being  equipped 
with  the  most  up-to-date  machinery,  we  produce  only  first  quality 
lamps.     Every  lamp  carefully  tested,  and  guaranteed. 

Write  for  Catalogue  No.  ii  showing  our  complete  line. 

Ontario  Lantern  €i  Lamp  Co.,  L  imited 

Hamilton,  Ontario 
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The  Key  to  Success 


TRADE 


in  Hi 


MARK 


Duncan 
Sockets 


ROSETTES 

RECEPTACLES 

WALL  SOCKETS,  Etc. 

« 

HThe  Duncan  Electrical  Co, 

Limited 

Manufacturers  of  Electrical  Supplies 
86  Grey  Nun  Street  -  MONTREAL 
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THE  CANADA  ELECTRIC  CO. 

Are  now  located  in  their  new  premises 
230    Dopdiestei:*    Stx*eet   'West,  JVI  o  n  1 1:*  e  £i>  1, 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CANADA    ELECTRIC  CO. 

l.ACASSE  ROSSEAU,  Elec.  Eng.  Manager.  230  Dorchester  Street  West,       -  Montreal. 


Individual  Motor  Drive 


Readiness 

You  often  want  to  use  a  machine  tool  just  for  a  few  minutes, 
but  want  to  use  it  when  you  want  it.  An  individual  motor-driven 
tool  is  always  ready  at  a  second's  notice,  and  you  do  not  have  to 
keep  a  line  shaft  running  all  the  time  just  to  be  able  to  use  the  tool 
for  a  few  minutes. 


\\\>uiii<1k>u.-c  Motor  I)ri\iiig  Willlnms  &  Wilson  Portable  Lathe 


Canadian  Westinghouse  Co.,  Limited 


Traders  Bank  Bldg., 
TORONTO. 
4j9  Pender  St..  V.WCOUVER. 


General  Office  and  Works:  HAMILTON,  OM. 

For  particulars  address  nearest  Oflfice: 
922-923  Union  Bank  Bldg.,  WINNIPEG. 


Sovereign  Bank ol  Canada  Bldg., 
MONTREAL.. 
158  Granville  Street,  H.\LIFAX 


Belliss  &.  Morcom  Limited,  Engineers 


Established  over  50  years. 
Teleg^rams:  "Belliss,  Birmingham.' 
Code:  A.B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W, 


ENGINES 


Direct.  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicity;  Strength;  Experience 
Low  Cost  ;  Reliability ;  Minimum  Maintenance ;  Compactness  ;  Good 
Governing  ;  Durability  ;  Maintained  Eflficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H.P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  BUILDINC,  MONTREAL,  CAN. 

Telegraphic  Address  :  "Larco'  Montreal. 


Surface  Condensing  Plant.  From  2,50  Square  Feet  Cooling 
Surface  and  Upwards. 


Codes  :  A.  B.C.  s*''  Edition  &  Western  Union. 
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"  Century  "  Single  Phase  Motors, 

sclf-startiiiif  under  full  load,  automatic,  inter- 
chang-eable  voltage  104  or  208. 

"  Century  "  A.C.  Ceiling  Fans 

Motors  and  Generators 

of  any  size  from  1/16H.P.  up,  for  any  system. 


J  Il-iV.  'Ml  L'mIc,  17.50  K.l'.M.  Motor  clri\in^  centrifugal  puinp. 

"  Brodesser  "  Elevators 

Passeng-er  and  Freight,  Electric,  Hydraulic, 
Steam,  Hand  Power,  Sidewalk  Hoists,  Dumb 
Waiters. 

Pumping  and  Ventilating  Apparatus 

for  any  service. 

Harpell-Stokes  Limited 

"stIvetVest,  Toronto,  WINNIPEG,  Edmonton,  Vancouver 

Phone  M.  5540 


WESTON 


ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SWITCHBOARD  —  PORTABLE 
AND   LABORATORY  USE 

It  is  impossible  in  this  space  to  describe  our  various 
lines  of 

Standard  Testing  Instruments  1 
Permanent  Magnet  Switchboard  Insts.  Direct 
Soft  Iron  "Eclipse"  Switchboard  Insts  J  Current 

Standard  Testing  Instruments]  p^,r  Aiten.aiing^ 
Switchboard  Instruments         j  Current 

CIRCULARS  AND  FULL  INFORMATION 
WILL     BE     SENT     UPON  REQUEST. 

Weston  Electrical  Instrument  Co* 

NEWARK,  N.J.,  U.S.A. 


Money  Saving  Proposition 
to  Incandescent  Lamp 
Users 


Burned  Out  Lamps 
Refilled 

and  made  good  as  new 

it  means  a  larj^'c  sa\in<^  to 

CENTRAL  STATIONS, 
FACTORIES, 

HOTELS, 

STORES, 

DEALERS 

This  work  is  now  being;  done  in  Canada  by  Canadians. 

WRITE  FOR   PRICES  ANIl   INFORMATION  TO 

The  Dominion  Electric  Co. 

St.  Catharines,  Ontario 


OTHERS  tell  you  their  battery  is  superior 

WE  REFUND  THE  MONEY 


NO.  1? 


It"  our 


X  CELLS 

lIo  not  pro\  e  superior 

You  see  WE  ARE 
convinced 


CELl 

BIAN  DBT  BA™   how  about  you? 


SjUSED    rOR    OP€N    ClflCUlTf'  I 

""'"^     POLICE  "iJ^i^: 

I  ''ELEPHONE    AND  RtLlASU 

SERVICE 

fe         BtST   CRAOE    RAW  l«IAT£»«t^ 


NINE  LIVES 
^0  CIVE  LASTING  SATlSf* 

^'^^''iCAL  Specialties  I 

">    16  SHUTER  STREET 

TORONTO,  CAN 


A  trial  order  will  convince 

YOU 

Ni).  (>  .\  Ci'l.l.S,  In  l>..rrel  lols, 

19  rents 

No.  7  X  CFI.LS.  In  Kirnl  lots. 

38  ceiUs 

X  CELLS  ? ?? 

Yes,  because  they  excell  all 
others. 


ELECTRICAL 

SPECIALTIES 

LIMITED 
12-14-16  Shiiter  Street 
Toronto 

I'p-to-il.itc  F".Kt.)ry 

l-KOiMl'T  SHIPMENTS 


5^ 


r  A  N  A  O  T  A  N    E  Ti  1^  C  T  R  T  C  A  L  NEWS 


The  Canadian  Turbine  Water  Wheel 


Only  Canadian 
designed  wheel 
on    the  Market 


Has  demon- 
strated its  super- 
iority   over  all 
other  makes 


Results  Ideal 


Turbines        Gearing  Governors 


Chdts.  Barber  ®.  Sons, 


MeaLford,  OntSLrio 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Enegry  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete     telephone  systems. 


Write  for  Particulars 


Canadian  Independent  Telephone  Compa^ny,  Limited 


26  Duncan  Street.  TORONTO.  Ont. 
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SPECIAL 


"ALAMO" 

Gas   or    Gasolene  Cngines  for 
electric  ighting 

Made  in  sizes  from  5  to  50  H.  P.     Designed  specially 
for  running'  Dynamos  and  can  be  operated  on  Natural 
Gas,  Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.   S.  COOPER 


128  Adelaide  St.  E. 


Toronto,  Ont. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 
Combined. 

Invaluable    for    convenience   in  the 
household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the   facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

BEll  TEEPHOIE  GOf  ANY  Of  GIINIIDII 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  lo  give  perlect 
satisfaction  in  Motors  and  Dynamos  and 
Electric  Street  Railway  Armature  Bearings 

Get  our  book  "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto        -  Ont. 


"CALVADUCT"ano"LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
D.  S.  Letters  Patent. 

TORONTO        -  CANADA 


The 


Boiler  Inspection  and  Insurance  Company 


OF  CANADA 


(Established  1875) 
Head  Office :  Continental  Life  Building,  Toronto 


Issues  Policies  of  Insurance  AFTER  a  Careful  Inspection 
of  the  Boilers  Covering 
ALL  LOSS  OR  DAMAGE  TO  PROPERTY 

And  Loss  Resulting  from 
LOSS  OF  LIFE  AND  INJURY  TO  PERSON  OR  PERSONS 

Caused  by 
STEAM  BOILER  EXPLOSIONS 

ASSETS  FOR  SECURITY  OF  POLICY-HOLDERS,  $4,421,035.84 


JOHN  L.  BLAIKiE,  President.  H.  N.  ROBERTS,  Vice-President  and  Secretary. 

GEORGE  C.  ROBB,  Chief  Engineer. 

Montreal  Office  :  227  Board  of  Trade  Building. 
Olaf  E.  Granberg,  Chief  Inspector,  P. Q. 

INSPECTORS 

F.  W.  Donaldson,  Toronto  J.  E.  C.  Boyce,    Toronto  A.  G.  Champagne,  Montreal 

A.  E.  Edkins,  '*  Roger  Fishleigh,     "  G.  L.  Morklson,  " 

George  Fowler,  "  A.  M.  Bonnvnlan,  Amherst,  N.  S. 

O.  P.  St.  John,  Special  Agent. 
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Electrical  Repairs 

Mam  Central  Stations  and  users  of  electrical  apparatus 
have  already  taken  advantage  of  the  splendid  facilities  we 
possess  for  handling  Electrical  Repairs  of  all  kinds.  Ex- 
cellence of  work  and  promptness  of  delivery  have  brought 
us  a  large  trade,  but  we  want  to  enroll  new  customers  as 
well  as  retain  the  old  ones. 

VVe  are  Specialists  in  Repairs  and  Machine  Installation. 

SPARES  AND  REPAIRS 

ARMATURES      TRANSFORMERS  SWITCHBOARDS 
FIELD  COILS      ARC  LAMPS  SPECIAL  RHEOSTATS 

Railway  Armature  Coils,  Rewinds  and  Commutators.      Special  Electric  and  Electro-Magnetic  Machinery. 

Manufacturers  of  Electro-Magnetic  Concentrators. 

We  soricit  an  opportunity  of  convincing  you  that  we  can  execute  your  orders  satisfactorily. 

The  E^lectrical  Maintenance  and  R^epairs  Co. 

162  Adelaide  Street  West,  TORONTO 


PHONE    MAIN  3419 


THE  McEWEN  "i"l%*M5??c 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-IS  X  20  Tandem  Compound. 
Write  For  LoLtest  Bullotin  and  Prices, 


Waterous   Ervgirve    Works  Co. 

BRANTFORD,  CANADA 
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C.  W.  Bongard  Co.,  Limited 

62-64  West  Wellington  Street 

TORONTO,  CAN. 

Sales  Agents  For 

"DIAMOND  H"  Switches 

and  Wall  Appliances 


"SACHS"  Fuses  and  Blocks 


f^4f^  "ALPHADUCT"  Flexible  Conduit 


Rigid  Iron  Conduit 

"BOSSERT"  Conduit  Boxes  and 
Fittings 


"  H  H  "  Grounding  Clamps 
"HH"  Bushings  and  Locknuts 
"HH"  Conduit  Caps  and  Fittings 


Rubber  and  Lead  Covered  Cables  Electrical  Specialties  and  Supplies 

Write  for  Catalgues  and  Prices 

C  W.  Bongard  Co.,  Limited 

62-64  West  Wellington  Street 

TORONTO 
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$12.00  per  Annum  per  Horse-Power 

COLONIAL  ENGINEERING  COMPANY 

222  and  224  St.  James  Street,  MONTREAL  limited 

Sole  Canadian  Agents  for 

Hornsby-Stockport  Gas  Engines 

(BUILT  IN  ENGLAND) 


150  H.P.    HORNSBY-STOCKPORT    GAS  ENGINE 


NO  odor.  NO  danger.  NO  pressure.  NO  smoke  stack.  NO  steam  boilers. 

NO  boiler  feed  pumps.  NO  feed  water  heaters,  and  NO    complicated  auxiliary  apparatus. 

IT  generates  its  own  gas  in  exact  proportion  to  a  varying  load. 
It  produces  its  own  impulse  exactly  when  required  and  not  otherwise. 

It  consumes,   therefore,   only  an   amount  of  fuel   exactly  in   proportion  to  the  actual  power  developed. 

IT  lubricates  its  own  parts,  pumps  its   own    water,    attends    entirely    to    its   own    economy    and  gives 
absolute  value  for  every  ounce  of  fuel  consumed. 

Plants  have  been  installed  for  : —  Ames-Holden  Limited,  shoe  manufactu'-ers,  Montreal,  200  H.P. ;  Empire 
Manufacturing  Company,  London,  Ont. ,  100  H.P. ;  the  City  of  Chatham,  Ont.,  (municipal  lighting  plant)  200 
H.P. ;  Anchor  Fence  Co.,  Stratford,  Ont.,  40  H.P. ;  Queen  City  Printing  Ink  Co.,  Toronto,  Ont.,  50  H.P.  ; 
Dominion  Brewery,  Toronto,  and  a  number  of  other  plants  are  now  in  progress. 
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"SUPERIOR"  Alternating 
Current  Induction  Motors 

single  iPKaLse,  TMyjIH  Pha^se 
Consta-nt  Speed,  VakrIaLble  Speed 

Alternators  for  Power  and  Light 

"SUPERIOR."  Direct  Cvirrent 
Machirveslto  SviitlaLlIiCorvditions 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  King  St.  West,  Toronto 


Electrical  Equipment 


For  any  Service 


Generators 

for 

Steam  Engines 
Gas  Engines 

Water  Wheels 
Belt  Drive 

Electro  Plating 
Any  Purpose 


Motors 

for 

Any    Power  Plant 
Exhaust  Fans 
Machine  Tools 
Electric  Cars 
Pumps 
Any  Speed  Variation 


Canadian  General  Electric  Co..  Limited 

Head  Office  :  Toronto,  Ont. 

District  Offices :         Montreal         Halifax         Ottawa         Winnipeg         Vancouver  Rossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 

EVERVTMIXG    Fl'LLV  GUARANTEED 

Abo  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 

4-5  Winthrop  Street 

BOSTON       -  MASS. 


K.  N.  Pun. I. IPS,  President.  Geo.  H  .  Olnev  2nd,  Secietary-1  reasurer. 

Mil  gene  F.  Phillips 
JElectrical  Works 

(LIMITED) 
MONTREAL    -  TORONTO 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlai  dt  Street. 
Chicago  Office  :  135  Adams  Street. 


'SHAWMUT'' 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 

■    ,     _         .  i^'^^^^^i""^.  We  have  dropped 

1  he  Luo^s  do  not  ^--^^-^^^rMife^r-    """^  i  r  • 

Project  Beyond  ^  ^^^^  castings 

the  Porcelain  -  -  -  o"""  ^ases 

Have  You  Our  Catalogue  No.  igo? 

CHASE  SHAWMUT  CO. 

NEWBURYPORT,  -  MASS. 
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The  Anti-Night 


Will  Wake  Up  the  Dark  Corners 

Will  do  it  right  by  giving 

More  Light  for  Less  Money 


Saves  over  the  Arc 

On  First  Cost   50% 

On  Cost  of  Operation   23% 

Write  foi-  Illustrated  Catalog  C-17. 


Benjamin  Electric  Mfg.  Company 

64  York  Street,  Toronto 


WIRES  AND  CABLES 

of  Every  Description,  por  Telephone,  Telegraph  and  Electric  Power  Purposes 

The  Wire  and  Cable  Co.,  Montreal 


"DieiLiTiorvd  H" 


SWITCHES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

^tandard 
t  Switches 


flPPLIANCE 

Galvanize 
Steel 

Wall 

Cases 


o  o 


tTl 

C-TM  ■ 


r 


I 


Automatic 

Flush 
Receptacles 
and  Plugs         ^  ^. 


o  o 


MANI'FACTIIRKI>  BY  pil",  J 

THt  HART  MANUFACTURING  COMPANY,  Hartford,  Conn. 


*^Agtn'ts"    C,  AV.  Bongard  Co.>  Ltd.,  62.64  weinngtonst.  west.  Toronto.  Can. 
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Hydpo-Eleetrie  Plants 

W  1-:  ARK  niK  ONLY  COMPANY  IN  CANADA  WHICH  BUILDS  COM- 
PLHTK  H\  l)RO-I<:Lli:CTRIC  PLANTS.  BOTH  GENERATORS  AND  TUR- 
BINES ARE  CONSTRUCTED  AND  TESTED  UNDER  THE  SUPERVISION 
OF  THE  ENGINEERS  WHO  DESIGNED  THEM  AND  WHO  ARE 
FAMILIAR  WITH  THE  CONDITIONS  NECESSARY  FOR  THEIR  SUC- 
CESSI-TTL  OPERATION  AS  ONE  UNIT.  CUSTOMERS  WILL  FIND  IT 
TO  TH  i:iR  APN  ANTAGE  TO  ORDER  THE  COMPLETE  PLANT  FROM 
ONE  COMPANY  AND  THUS  AVOID  THE  DELAYS  AND  ANNOYANCES 
INEXTTABLE  WHEN  THE  RESPONSIBILITY  FOR  SUCCESSFUL  OPERA- 
TION IS  DIVIDED  AMONG  SEVERAL  COMPANIES. 


DOUBLE  HORIZONTAL  TURBINE 

UNDER  CONSTRUCTION  FOR  THE  POWER  HOUSE  OF  THE  MONTREAL 
LIGHT,  HEAT  &  POWER  CO.,  AT  SOULANGES,  QUE.  EQUIPMENT 
INCLUDED  3  OF  THESE  TURBINES,  EACH  5,^50  B.H.P.,  UNDER  50  FT. 
HE\D,  AND  EXCITER  TURBINES,  EACH  300  H.P.  BULLETIN  30-,, 
DESCRIBING  HYDRO-ELECTRIC  PLANTS,  WILL  BE  SENT  ON  APPLICA- 
TION TO  NEAREST  SALES  OFFICE.  WORKS,  MONTREAL.  SALES 
OFFICES,  NEW  GLASGOW,  MONTREAL,  TORONTO,  COBALT,  WINNIPEG, 
CALGARY,  VANCOUVER. 


ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADEMARK 

Reg.  U.  S.  Pa.t©nt  Office 


Okonite 
Insulated 


Wires  and  Cables 


Will.ird  L.  Chandee  )  r 
H.  I  nirant  Cneever  j 

G»-t>.  (j.  Manson,  General  Siipt-riptcndanf. 
\V.    H.  Hodf^ins,  Secretary. 
W.  C.  Chandee,  Assistant-Secretary. 


mainiain  their  hl^h  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ire  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  bein^)^  testf  d. 

The  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Ir\ductior\  Motors 


RIGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


PACKARD    ELECTR.IC    CO..  Limited 


Works:   St.  CatKa.rines 


127-129  Bell  Tel.  Hdg. ,  Montreal. 


Somerset  Block,  Winmi>eg. 
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Kolloid -Wolfram 

Lamps 

The  Only  Commercial  Metallic  Filament  Lamp 


Wattage  1.1 
Life  1,000  Hours 
Efficiency 
Guaranteed 


Made  in 
25,  35,  50,  75 
and 
100  c.p. 


Sole  Proprietors 


Midland  Electric  Co 


119-121  Youville  Square 

Montreal 
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'Bultaii  Artumulatar" 

Madigin  Patents 


Made  in  Canada 


Established  1898 


There  are  more  than 


SIX  THOUSAND  CELLS  of 


^^^HHM  batteries 


The 


Used  in  Canada  To-day 

TWO  YEARS'  GUARANTEE 

BULLETINS  O.N  ReQI'EST 


Croftan  Storage  Battery  Co. 


423-425  West  Queen  St. 


TORONTO,  CAN. 


Montreal  and  East  :  Wi.nmpei;  : 

JOHN  FOKMAN  GASOLINE  ENGINE  SUPPLY  CO. 

Vancouver  and  West:    SHIPYARD,  LTD. 


WESTON 


ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SWITCHBOARD  —  PORTABLE 
AND   LABORATORY  USE 

It  is  impossible  in  this  space  to  descrihe  our  various 
line^  of 

Standard  Testing  Instruments  ]  [...r 

Permanent  Magnet  Switchboard  Insts.  D  rect 
Soft  Iron  "Eclipse"  Switchboard  Insts. J 

Standard  Testing  Instruments^  p^r  .xitema  inK 
Switchboard  Instruments         /  Cunm 

CIRCULARS  AND  FULL  INFORMATION 
WILL     BE     SENT     UPON  REQUEST. 

Weston  Electrical  Instrument  Co* 

NEWARK,  N.J.,  U.S.A. 


Brilliant  and  Shelby  Lamps 


have  a  well  earned  reputation  for  Hig-h  Efficiency 
and  Long"  Life. 

Our  factory  is  equipped  with  the  most  up-to-date 
machinery,  and  we  employ  only  experienced  help. 
Every  lamp  is  carefully  tested  and  guaranteed. 

We  also  manufacture  a  great  variet\'  of  special 
lamps,  which  are  illustrated  in  our  No.  1 1  Catalogue, 
Copy  of  which  will  be  mailed  on  application. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 
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PRINGLE  SINGLE  PHASE  MOTOR 


Self  starting  Under 
Kull  Load. 


Kntircly  Automatic 
and  Practically 
Noiseless. 


Most  Economical 
to  Operate. 


Complete  Line  from 

'4  to  10  h.p.  for 
Frequencies  between 
25  and  140  Cycles. 


Can  be  operated  on 

both  Single  and 
Multiphase  Circuits 
with  Equal  Results. 

High  Power  Factor 
and  Efficiency. 

Develops  a  Heavy 
Starting  Torque  and 
Accelerates  Quickly. 

Absolute  Proof  of 
these  Claims  and 
Further  Details 
are  yours  for 
the  asking. 

May  we  send  them? 


The    R.    E.    T.    PRINGLE    CO.,    Limited,  Montreal,  Que,  Winnipeg,  Man. 


For  Locating  THE        SUN        NEVER        SETS  Testing  at 

°    w  EVERSHED'S  MEGGER     " """"" 

MEGGERS    are    kept   in    sUick    hy    aj^'ents    at    all    the   cities    indicated    011    the    abo\e  map. 
A  Larg'e  Stock  always  on  hand  at  the  office  of 

J.  F.  B.  VANDELEUR.  Canadian  Agent 

See  Page  36.  For  Contractors  to  the  Admiralty,  War  Office,  Etc. 

Meggers  are  used  by  the  Canadian  Fire  Underwriters         No.  3  Dineen  Building,  TORONTO 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 


DISTRICT  OFFICES 


^  IS' 


Traders  Bank  Buildli%'.  Toronto.  WILLIAM  McKAY,  Manaffcr 
Bell  Telephone  Building.  Montre;il,  WATSON  JACK.  Manager 
'nion  Bank  Building;. Winnipeff,  J.  F.  PORTER.  Manatjer 


GOLDIE 
CORLISS 

Installations 

Illustration  shows  the  power 
house  of  the  G.P.  &  H.  Street 
Railwax,  at  Preston,  Out. 
Ec|uipped  with  one  pair  ot 
Cross  Ct"»m pound  Goldie  Cor- 
liss Engines  aiul  Heaw  HutN 
Wheelock  Iiiii^ine,  belt  tlrive. 

The  Goldie  &  McCuUoch  Co. 


Corliss  Unit  20  ^  40  x        Direct  Connc^  trd  to  2;;-Cyi-Ir  Generator. 


Gait 


Ontario 


Limited 


Canada 


WESTERN  BRANCH 
248  McDermott  Ave.,  Winnipeg,  M;in. 


QUEBEC  AGENTS 
Ross  &  Greijf,  Montreal,  CJtie. 


B.  C.  SELLING  AGENTS 
I^obl.  Hanilllcn  \  (Jo.,  \"ant-oii\ er,  H.C". 


W^P  IN/Talff  Wheelock  Eiinines,  Corliss  Engrlnes,  Ideal  Engines,  Boilers,  Heaters,  Steam  and  Power  Pumps,  Condensers,  Flonr  Mill  Machinery, 
vv  V,  XTXcvivv,    Oatmeal  Mdl  Machinery,     Wood- Working  Machinery,     Transmission  and  Elevating  Machinery,     Safes,    Vanlts  and  Vanlt  Doors. 


irating  Machinery. 
ASIC  FOR  CATALOGl'ES,  PRICES  AND  ALL  INFORM. VTION 
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The 


Crocker  Turbine 


Enjoys  a  high  reputation  won  by  merit. 

Perfectly  adapted  for  Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting, 
in  all  sizes,  and  for  heads  up  to   150  ft. 

Special  settings  arranged  to  suit  special 
circumstances. 


WRITE  FOR  CATALOGUE 


The 


Jenckes  Machine  Co.,  Limited 


Sales  Offices : 
St.  Cathar  nes,  Rossland 
Varvcouver.  HalifAX,  Cobalt. 


General  Offices  : 
Lansdowne.  St. 
Sherbrooke  Que. 


Works  : 
SFierbrooke,  Que. 
Si.  Catharines.  Ont. 


ONEIDA  GALVANIZED  CHAIN 


FOR 


ONEIDA  COMMUNITY,  Limited 


^^==g||i|iiilMill|l'     ARC  LAMPS 

Niagara  Falls,  Ontario 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps, 

Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 
John  Formatn 

24S  a.nd  250  Craig  Street  W..  Montreal,  Que. 
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Advertising  rates  sent  rromptly  on  application  Orders  for  adver- 
tising siiould  reach  the  office  of  -publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
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SVKfiCRTfTH>NS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  payable  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union,  $2.00  per  annum.  Subscriptions  are  payable  in  advance. 
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exists,  will  be  continued  until  instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

KTiTTOR'S  AyynUlVCKMFUVT. 

Correspondence  is  Invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 


The  "Canadian  Electrical  News"  is  the  official  paper  of  the 
Canadian  Electrical  Association. 


A  Successful  Convention. 

From  every  viewpoint,  the  recent  convention  of  the 
Canadian  Electrical  Association  was  a  pronounced  suc- 
cess. It  was  predicted,  logically,  that  the  prevailing 
disposition  in  business  circles  to  confine  expenditures 
to  actual  necessities  would  be  reflected  in  a  smaller  at- 
tendance. On  the  contrary,  however,  the  number  of 
persons  registered  was  surprisingly  large,  being  almost 
as  great  as  in  Montreal  last  year,  when  the  Electrical 
.  Exhibition  was  in  progress.  Another  very  gratifying 
feature  of  the  convention  was  that  the  larger  percent- 
age of  those  present  were  to  be  found  iu  the  meeting 
room  while  the  papers  were  being  read  and  discussed. 
•Never  in  the  history  of  the  Association  were  the  busi- 
ness sessions  so  well  attended.  This  is  an  indication  of 
a  growing  interest  in  the  Association  and  what  it  can 
accomplish  for  its  members. 

The  program  of  papers  was  good.  What  might  be 
termed  commereia]  subjects  brought  forth  very  valu- 
able discusion.  The  legal  papers  contributed  by  two 
leading  members  of  the  bar  served  to  illustrate  the 
fact  that  there  is  a  multiplicity  of  questions  and  con- 
ditions on  which  someone  desires  to  be  enlightened.  The 
illusti-ated  lectures  were  no  less  appreciated.  The  de- 
monstration of  the  working  of  the  Oscillograph,  a  mar- 
vellous device  for  indicating  the  electric  current  waves, 
was  a  revelation  to  many  of  the  members. 

The  Association  was  again  fortunate  this  year  in 
having  a  presiding  officer  who  is  thoroughly  in  touch 
with  oi)orating  conditions  and  who  is  ever  on  the  alert 


to  protect  and  advance  the  interests  of  the  electrical 
fraternity.  Mr.  Kelseh's  participation  in  the  discus- 
sion of  the  papers  had  a  helpful  influence  and  served 
to  widen  the  scope  of  the  discussion.  His  efforts  in 
the  direction  of  infusing  greater  activity  into  the  Asso- 
ciation between  conventions  is  also  to  be  commended. 
Committee  work  should  be  carried  on  more  vigorously 
and  more  systematically.  The  movement  for  a  reduc- 
tion in  the  meter  inspection  fees  should  be  continued, 
and  committees  appointed  to  report  on  such  questions 
as  rates,  the  fire  hazard  of  electricity,  underwriters' 
rules,  punishment  for  theft  of  current,  etc. 

An  interesting  feature  of  the  convention  this  year 
was  the  exhibit  of  electrical  apparatus.  Considering 
that  the  decision  to  have  such  exhiliits  Avas  reached  less 
than  three  weeks  prior  to  the  convention,  and  that  in 
consequence  many  firms  were  not  represented,  the  re- 
sult was  very  satisfactory.  The  plan  should  bt-  con- 
tinued. 

The  arrangements  for  the  convention  reflected  credit 
on  the  Local  Committee.  The  meeting  place  was  ideal, 
removed  from  the  throngs  of  the  business  district,  but 
easy  of  access  and  possessing  all  essential  accommoda- 
tion. The  example  is  worthy  of  emulation  on  future  oc- 
casions. The  entertainment  provided  was  pleasing  to 
all. 

The  meeting  place  of  the  next  convention  will  be  de- 
cided by  the  Managing  Committee,  after  liaving  ol)tain- 
ed  an  expression  of  opinion  from  the  mendiers.  Ottawa, 
Quebec,  Montreal  and  Niagara  Falls  have  been  men- 
tioned. _  A  decision  being  reached,  the  plans  for  the 
convention  should  receive  early  consideration,  especi- 
ally in  respect  to  the  papers.  It  is  a  distinct  advantage 
to  have  the  papers  printed  and  distributed  in  advance 
of  the  convention,  that  members  may  become  familiar 
with  them,  make  marginal  notes,  and  come  to  the  con- 
vention prepared  to  discuss  them.  In  tiiis  way  only 
can  the  maximum  amount  of  benefit  be  derived. ' 

Let  every  member  do  his  utmost  during  the  coming 
year  to  advance  the  interests  of  the  Association,  and 
this  effort  will  be  reflected  in  the  1909  convention. 


An  Important  Advance  in  Lamps. 

The  possibility  of  a  more  efficient  lamp  than 
the  "Tungsten"  and  other  high  efficency  lamps 
is  a  matter  of  the  greatest  importance.  This 
was  referred  to  by  President  Kelsch  in  his 
address  before  the  C.  E.  A.  convention  last  month.  He 
stated  that  he  expected,  a  little  later,  to  see  a  modified 
carbon  filament  lamp  of  greater  life,  efficiency  and 
candle  power  than  the  present  lamps,  having  their  fila- 
ments made  of  some  modified  form  of  carbon.  A  seri- 
ous consideration  in  connection  with  siich  lamps  will 
be  the  matter  of  the  grounding  of  secondaries.  It  is 
quite  possible  that  this  class  of  lamp,  wliich  is  now 
almost  ready  to  be  placed  upon  the  market,  will  be 
suitable  for  220  volts.  The  more  generally  accepted 
limit  at  present  for  the  grounding  of  alleniating  cur- 
rent secondaries  is  150  volts.  Mr.  Kelsch  believed  this 
limit  of  pressure  too  low.  The  introduction  of  the  new 
220  volt  lamps  may  make  it  necessary  for  the  Under- 
writers' Association  to  consider  seriously  the  matter  of 
extending  the  limit.  It  is  understood  that  tlie  new 
lamps  referred  to  by  Mr.  Kelsch  have  the  remarkable 
feature  that  the  filament  can  be  heated  to  incandescence 
in  the  open  air  and  resist  attack  for  quite  a  long  period 
of  time.  It  is  said  the  increased  cost  of  this  filament  is 
offset  by  the  saving  due  to  its  needing  a  lower  vacuum. 


The  Canadian  Electrical  Association  Convention 


The  eighteenth  aiiiuial  oonvontioii  of  the  Canadian  Eleotrieal 
Association,  which  was  o|nMu'd  in  tlio  Chemistry  and  Mining 
Building  of  the  I'liiversit.v  of  Toronto,  on  Wednesday,  Jnne  17th, 
and  coutinneii  nntil  Friday,  ,lnne  li'tli,  was  one  of  the  most 
siiecessful  and  well  attended  that  has  yet  been  held. 

Those  Who  Were  Present. 
The  followin>;  are  t  lie  members  wlio  attended  the  convention: 
J.  Ct.  Archibald,  Woodstock  Water  A:  Lij;ht  System,  Woodstock, 
Ont. 

S.  S.  Anderson,  Sandwich,  Windsor  &  Amherstburg  Railway  & 

Light  (."o..  Windsor,  Ont. 
B.  F.  Anderson,  (,'anadian  Westinghouse  Company,  Montreal. 
\V.  L.  Adams,  Ontario  Power  Com[>any,  Niagara  Falls,  Ont. 
W.  M.  Andrew,  Canadian  Westinghouse  Company,  Toronto. 
J.  (.'.  .\rmor,  Canadian  Machinery,  Toronto. 
J.  M.  Allen.  Toronto  Electric    Light  Company,  Toronto. 
P.  Alexander.  .-Mexander  &  Mills,  Peterborough. 
I'rof.  K.  W.  Angus,  I'niversity  of  Toronto. 
II.  S.  Brown,  Canadian  General  Flectrie  Company,  Toronto. 
T.  Beecroft,  Barrie  Klectric  Light  Plant,  Barrie,  Ont. 

E.  F.  Brough.  Nicholls  Chemical  Company,  Sulphide,  Tweed,  Ont. 
R.  G.  Black,  Toronto  Electric  Light  Company,  Toronto. 

J.  H.  Bennett,  Electric  Light  Plant,  Barrie,  Ont. 
Acton  Burrows,  Railway  and  Marine  World,  Toronto. 
Valentine  Boyd,  Canadian  General  Electric  Company,  Toronto. 
N.  S.  Braden,  Canadian  Westinghouse  Company,  Hamilton. 
W.  II.  R.  Burrows,  Toronto  Electric  Light  Company,  Toronto. 
H.  C.  Breay,  Cully  &  Breay,  Hamilton. 

William  A.  Bucke,  Canadian  General  Electric  Company,  Toronto. 

H.  Boultbee,  "Canadian  Electrical  News,"  Toronto. 

H.  M.  Bostwick,  Canadian  Westinghouse  Company,  Hamilton. 

G.  D.  Bly,  Monarch  Supply  Company,  Toronto. 
W.  B.  Boyd,  Toronto  Railway  Company,  Toronto. 
Geo.  C.  Burnham,  Allis-Chalniers-Bullock,  Toronto. 

H.  H.  Beasley,  Toronto  Railway  Company,  Toronto. 

H.  A.  Burson,  Packard  Electric  Co.,  St.  (Jatharines,  Ont. 
James  Bicknell,  Bicknell  &  Morine,  Toronto. 
J.  Cave,  Canada  Foundry  Company,  Toronto. 

F.  A.  Chisholm,  St.  Johns  Electric  Light  Company,  St.  Johns, 

Que. 

Alfred  Collyer,  Alfred  Collyer  &  Company,  Montreal. 

G.  Campbell,  Robert  Simpson  Company,  Toronto. 
P.  S.  Coate,  Chatham  Gas  Company,  Chatham,  Ont. 

H.  D.  Crouch,  Northern  Electric  «fc  Manufacturing  Company, 
Montreal. 

M.  J.  Clancy,  .John  Ritchie  Company,  Toronto. 

S.  B.  Condit,  Jr.,  American  Conduit  Company,  Boston,  Mass. 

John  F.  Cody,  Queen  City  Oil  Company,  London,  Ont. 

R.  J.  Clark,  Toronto  Railway  Company,  Toronto. 

O.  A.  Cole,  Philip  Carey  Manufacturing  Company,  Toronto. 

W.  G-.  Chace,  Smith,  Kerry  &  Chace,  Toronto. 

H.  R.  Carruthers,  Alvinston  Power  Co.,  Alvinston,  Ont. 

G.  Percy  Cole,  Allis-Chalmers-Bullock,  Montreal. 
E.  E.  Gary,  Edward  E.  Cary  Co.,  Inc.,  New  York. 

J.  A.  Culverwell,  Northumberland-Durham  Power  Company,  Port 
Hope,  Ont. 

A.  A.  Dion,  Ottawa  Electric  Company,  Ottawa. 

J.  B.  Dougall,  Electric  Light  Plant,  Barrie,  Ont. 

R.  J.  Dunlop,  Canadian  Westinghouse  Company,  Toronto. 

T.  F.  Dryden,  Canadian  Westinghouse  Company,  Toronto. 

H.  Stanfield  Dodd,  Gas  &  Electric  Power  Company,  Toronto. 
Fred.  Deagle,  Georgian  Bay  Power  Company,  Eugenia  Falls. 
J.  M.  Deagle,  Cataract  Electric  Company,  Orangeville,  Ont. 
W.  F.  Dean,  Canadian  General  Electric  Company,  Toronto. 
Saul  Dushman,  University  of  Toronto. 

W.  H.  Eisenbeis,  Canadian  Westinghouse  Company,  Toronto. 

W.  L.  Earl,  Oneida  Community,  Limited,  Montreal. 

H.  O.  Edwards,  Canadian  General  Electric  Company,  Toronto. 

A.  E.  Esling,  Canadian  General  Electric  Company,  Toronto. 

H.  O.  Fisk,  Peterboro  Light  &  Power  Company,  Peterborough. 

T.  R.  Fulton,  Eugene  Phillips  Electrical  Works,  Montreal. 

J.  A.  Fletcher,  R.  E.  T.  Pringle  Company,  Montreal. 

A.  E.  Fleming,  Canadian  Westinghouse  Company,  Hamilton. 

James  Fisher,  "Canadian  Electrical  News,"  Toronto. 

A.  F.  Fifield,  Electrical  Contractor,  St.  Catharines,  Ont. 
H.  T.  Gibbs,  Canadian  Westinghouse  Company,  Toronto. 
G.  T.  Goddard,  Moloney  Electric  Cempany,  St.  Louis,  Mo. 

B.  E.  Gallagher,  New  York. 


George  Grosz,  Electric  Light  Plant,  Waterloo,  Ont. 
W.  W.  Grant,  American  (Conduit  Company,  New  York. 
Lawford  Grant,  British  Insulated  &  Helsby  Cables,  Ltd.,  Mont- 
real. 

J.  G.  Glassco,  Dominion  Power  &  Transmission  Company,  Hamil- 
ton. 

E.  A.  Greene,  Joyner-Greene  Company,  Toronto. 

R.  Greeniaus,  Toronto  Electric  Light  Company,  Toronto. 

Dr.  Galbraith,  Principal  School  of  Practical  Science,  Toronto. 

A.  W.  Givin,  Canadian  Fairbanks  Company,  Toronto. 

J.  Herbert  Hall,  Conduits  Company,  Limited,  Toronto. 

A.  T.  Hicks,  Trenton  Light  &  Water  Company,  Trenton,  Ont. 

P.  N.  Hover,  New  York  Insulated  Wire  Company,  New  York. 

H.  W.  Heise,  Central  Electric  &  School  Supply  Co.,  Toronto. 

P.  E.  Hart,  Canadian  General  Electric  Company,  Toronto. 

Charles  B.  Hunt,  London  Electric  Company,  London,  Ont. 

A.  O.  Hunt,  London  Electric  Company,  London,  Ont. 

A.  C.  Haight,  Canadian  General  Electric  Company,  Toronto. 

A.  Henrion,  Canadian  Westinghouse  Company,  Hamilton. 

R.  B.  Hamilton,  Packard  Electric  Company,  St.  Catharines. 

D.  F.  Hills,  Gas  &  Electric  Power  Company,  Toronto. 

H.  E.  Hunter,  Canadian  General  Electric  Company,  Toronto. 

E.  Irving,  Sunbeam  Incandescent  Lamp  Company,  Toronto. 

E.  J.  Jenking,  Canadian  General  Electric  Company,  Toronto. 
James  Johnston,  Public  Works  Department,  Ottawa. 

J.  H.  Jenkins,  General  Electric  Company,  Schenectady,  N.Y. 

F.  S.  Joy,  Canadian  Machinery,  Toronto. 
E.  A.  ames,  Canadian  Engineer,  Toronto. 

H.  W.  Jutton,  Canadian  Westinghouse  Company,  Hamilton. 
R.  S.  Kelsch,  Montreal  Light,  Heat  &  Power  Co.,  Montreal. 

E.  J.   Kyle,  Merrickville   Electric  Light  &  Power  Company, 

Merrickville,  Ont. 

J.  P.  King,  Stratford  Gas  Company,  Stratford,  Ont. 

George  C.  Knott,  Benjamin  Electric  Company,  Toronto. 

Walter  Knight,  Knight  Bros.  Company,  Burk's  Falls. 

John  Knox,  Dominion  Power  &  Transmission  Company,  Hamil- 
ton. 

H.  E.  M.  Kensit,  Smith,  Kerry  &  Chace,  Toronto. 

A.  N.  Kurchmann,  Cement  &  Concrete  Review,  Toronto. 

H.  P.  Kimball,  Standard  Underground  Cable  Co.,  New  York. 

A.  B.  Lambe,  Canadian  General  Electric  Company,  Toronto. 

W.  W.  Lovell,  Canadian  Westinghouse  Company,  Toronto. 

J.  D.  Laehapelle,  Eastern  Electrical  Engineering  Co.,  Montreal. 

W.  H.  Lytle,  Canadian  Machine  Telephone  Co.,  Brantford,  Ont. 

T.  .1.  Lynch,  Allis-Chalmbers-Bullock,  Toronto. 

.1.  H.  Larmouth,  Peterborough  Light  &  Power  Co.,  Peterborough. 

Alfred  Landaw,  Electric  Specialties,  Limited,  Toronto. 

D.  Logan,  Toronto  Electric  Light  Company,  Toronto, 
C.  W.  Lee,  C.  W.  Lee  Company,  New  York. 

W.  Lang,  Knight  Bros.  Company,  Burk's  Falls,  Ont. 
A.  T.  Laing,  Ilniversity  of  Toronto. 

G.  D.  Leacock,  .John  Forman  Company,  Montreal. 

W.  L.  Macfarlane,  St.  Lawrence  Power  Co.,  Cornwall,  Ont. 

W.  McCaffrey,  Canadian  General  Electric  Company,  Toronto. 

F.  A.  Mahoney,  Canadian  General  Electric  Company,  Toronto. 
John  Murph^',  Electrical  Engineer  Dominion  Government,  Otta- 
wa. 

William  McKay,  Robb  Engineering  Company,  Toronto, 
j,  W.  McLennan,  Lindsay  Light,  Heat  &  Power  Company,  Lind- 
say, Ont. 

Paul  J.  Myler,  Canadian  Westinghouse  Company,  Hamilton. 

C.  H.  Mitchell,  C.E.,  Toronto. 

Hugh  C.  MacLean,  Hugh  C.  MacLean,  Limited,  Toronto. 

A.  F.  McBean,  Western  Counties  Electric  Company,  Brantford. 

J,  G.  Monahan,  Gas  &  Electric  Power  Company,  Toronto. 

E.  D.  McCormaek,  Canadian  General  Electric  Co.,  Toronto. 
John  F.  S.  Madden,  Canadian  General  Electric  Co.,  Toronto. 
A.  W.  McKinlay,  Federal  Electric  Construction  Co.,  Toronto. 
John  McVittie,  Saugeen  Light  &  Power  Co.,  Southampton. 

H.  A.  Moore,  Canada  Foundry  Company,  Toronto. 

Ed.  Mole,  Seaforth  Electric  Light  Company,  Seaforth,  Ont. 

E.  G.  Mack,  Crouse-Hinds  Company,  Syracuse,  N.Y. 

J.  R.  McLinden,  Electric  Light  Department,  Owen  Sound. 

D.  O.  McKinnon,  Canadian  Manufacturer,  Toronto. 
C.  H.  Mortimer,  Toronto. 

G.  C.  Mooring,  Toronto. 

F.  A.  Merrick,  Canadian  Westinghouse  Company.  Hamilton. 

C.  A.  McLean,  Canadian  Westinghouse  Company,  Toronto. 

D.  M.  McCargar,  Belleville  Portland  Cement  Co.,  Belleville,  Ont. 
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G.  W.  Megan,  "Canadian  Electrical  News,"  Toronto. 

C.  E.  McKay,  Toledo  Railway  &  Light  Co.,  Toledo,  Ohio. 

D.  H.  McDougall,  Toronto  &  Niagara  Power  Company,  Toronto. 
J.  McMurchy,  Brampton  Electric  Light  Co.,  Brampton,  Ont. 

C.  S.  Manchester,  Electrical  Superintendent  Welland  Canal,  St. 

Catharines,  Ont. 
Robert  McKay,  Johnston,  McKay,  Dodds  &  Grant,  Toronto. 

H.  G.  Nicholls,  Canadian  General  Electric  Company,  Toronto. 
Raymond  Noyes,  Oneida  Conmninity,  Niagara  Ealls,  Ont. 
Walter  Northgraves,  Waterloo  Electric  Light  Co.,  Waterloo,  Ont. 
Henry  Oestreich,  Electrician  Joseph  E.  Seagram,  Waterloo,  Ont. 
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F.  W.  Snider,  Waterloo  Electric  Company,  Waterloo,  Ont. 
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:ion  on  the  steps  of  the  Convention  Building. 
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pany, Toronto. 

P.  Whatmore,  Electrical  Specialities  Limited,  Toronto. 

P.  B.  Yates,  Gould  Storage  Battery  Company,  Toronto. 

T.  S.  Young,  Secretary-treasurer  Canadian  Electric  Association, 
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Tlu'  I'louit'iit,  Mr.  1\.  t>.  Kolsoli,  oi>oiuh1  tlio  imH'tiii}»  on  tho 
first  tlay  with  ii  brief  speofh  and  was  lollowod  by  Aldornian 
iiraliain,  in  tlio  absoui-o  of  tho  Mayor  who  wclconuvl  t  lio  dele 
•;ates  on  hohalf  of  tlio  <."ity  of  Toronto. 

Tho  president  in  Ids  address  exi>rossed  his  j^reat  jdeasiuo  at 
wolcomiuj;  tho  menibers  and  their  jjuests  at  the  sixth  nioetinf; 
hold  in  Toronto.  Tlie  lirst  nieetinj;  at  whicli  tho  Association 
was  formed  was  held  in  Toronto  in  1891,  when  there  wore 
twenty  menibers  present,  several  of  whom  were  still  with  them. 
Today  tho  mend>ershii>  was  four  hundred.  Sinee  the  last  meet- 
ing, held  in  Montreal,  they  had  jiassed  through  some  trying 
ordeals,  due  to  tho  tinaueial  panic.  When  called  to  a  halt  in 
October  last,  they  had  been  travelling  at  a  vapid  pace.  In 
many  instances  it  was  no  longer  a  question  of  the  cost  of  aiipai- 
atns.  Oelivery  was  often  the  most  imimrtant  point  in  deciding 
upon  the  reward  of  a  contract.  Such  conditions  could  have 
but  one  ending  and  tho  check  received  might  have  been  for  the 
best. 

It  was  interesting  to  know  that  statistics  prepared  by  one 
of  the  large  railway  systems,  operating  both  electric  and  steam 
service  showed  that  the  electric  system  bad  stood  the  test  of 
tinaneial  depression  better  than  the  steam  system.  During 
Hecombor,  11)07,  eighteen  electric  railways  increased  their  earn- 
ings two  per  cent,  over  the  same  month  in  1906.  In  the  same 
month  sixty-one  steam  roads  decreased  4.28  per  cent.  These 
figures  were  very  gratifying  to  those  who  were  engaged  in 
electric  railw.iy  work. 

Referring  to  the  fear  formerly  felt  that  the  new  types  of 
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Tungsten  and  other  high  efficiency  incandescent  lamps  miglit 
reduce  the  income  of  lighting  companies,  Mr.  Kelseh  said  that 
it  had  been  shown  that  the  consumption  of  incandescent  lamps 
iluring  the  past  year  amounted  to  over  8.5,000,000  and  that  for 
the  next  twelve  months  the  visible  supply  of  new  high  efficiency 
lamps  was  less  than  2i/i  per  cent,  of  the  demand. 

Sjieaking  of  the  competition  of  gas  companies  Mr.  Kelsch 
tobi  of  a  case  in  which  a  lighting  company  had  secured  per- 
mission to  fit  up  a  store  with  Tungsten  lamps  and  in  less  than 
sixty  days  after  the  first  store  was  lighted,  they  secured  a  con- 
tract to  light  the  same  company's  other  twenty-one  stores, 
which  formerly  had  been  lighted  by  gas.  Any  reduction  in  the 
income  of  central  stations  due  to  the  use  of  Tungsten  lamps, 
would  be  more  than  offset  by  new  revenue  made  possible  by 
this  lamp.  He  looked  forward  to  the  appearance  of  an  incan- 
descent lamp  of  high  efficiency  type  equal  in  candle  power  to 
the  present  street  arc  lamp  but  of  higher  efficiency  power  fac- 
tor, and  procured  at  one-quarter  the  first  cost.  He  also  expected 
to  see  perhaps  a  little  later,  a  modified  carbon  filament  lamp  of 
greater  life,  efficiency  and  candle  power  than  the  present  lines, 
which  would  have  their  filaments  made  of  some  modified  form 
of  carbon,  and  costing  about  fifteen  cents  retail  for  a  20  to  50 
candle  power  lamp. 

The  National  Electric  Light  Association  had  recently  adopted 
a  resolution  upon  the  grounding  of  secondaries,  making  it  com- 
pulsory to  ground  alternating  current  secondaries  up  to  and  in- 


cluding l.")0  volts,  and  prohibiting  the  grounding  of  alternating 
ciurtMit  secondaries  carrying  an  excess  of  1.50  volts.  These 
rules  were  used  by  the  Canadian  Fire  Underwriters'  Associa- 
tion and  tlie  wliole  (piestion  was  one  of  the  greatest  importance 
to  the  Association.  To  liis  mind  the  limit  of  pressure  was  too 
low  at  150  volts. 

Reference  was  then  made  to  the  importance  of  the  question  of 
rates,  which  as  far  as  he  knew  had  received  little  or  no  atten- 
tion from  the  Association.  The  time  was  fast  approaching 
when  some  form  of  control  by  commission  would  govern  their 
acts.  They  should  take  time  by  the  forelock,  study  the  matter 
and  act  in  such  a  way  that  the  commission  would  have  little 
or  no  work  to  do. 

President  Falconer  of  the  University  of  Toronto,  then  ad- 
dressed a  few  words  of  welcome  to  the  meeting. 

Secretary-Treasurer's  Report. 

The  secretary-treasurer 's  report  was  then  read  by  Mr.  T.  S. 
Young,  and  is  given  in  part  below: 

The  year  has  witnessed  a  substantial  increase  in  membership. 
One  hundred  and  twenty  new  members  joined  during  the  year, 
while  twenty-seven  names  were  removed  as  the  result  of  resig- 
nations and  other  causes,  making  a  total  membership  on  May  31, 
1908,  of  395,  an  increase  of  92  members  as  compared  with  the 
corresponding  date  of  1907.  Several  of  the  resignations  were 
due  to  the  removal  of  the  members  to  other  countries.  A  special 
effort  has  been  made  during  the  past  twelve  months  to  interest 
a  larger  number  of  the  private  lighting  and  power  companies 
in  the  Association,  and  1  am  glad  to  say  that  it  has  met  with 
some  sueess.  One  year  ago  there  were  represented  in  the  Asso- 
ciation by  individual  membership  seventy  private  companies, 
while  the  f)resent  membership  represents  ninety-two  of  such 
companies,  a  showing  for  one  year  which  I  think  may  be  con- 
sidered satisfactory..  The  advantages  of  organization  are  be- 
coming more  generally  recognized,  although  there  are  still  a 
number  of  comjianies  who  are  satisfied  to  profit  from  the  united 
efforts  of  the  Association  without  bearing  their  burden  of  the 
work  and  expense. 

The  membership  fees  collected  during  the  year  amounted  to 
$945.  In  this  connection  I  would  urge  that  members  who  do 
not  desire  to  continue  their  membership  should  notify  the  secre- 
tary to  that  effect  in  accordance  with  the  constitution,  instead 
of  allowing  their  names  to  remain  on  the  register  until  removed 
by  direction  of  the  managing  committee. 

The  plan  suggested  by  Mr.  A.  A.  Dion  at  the  last  convention 
for  the  continuance  of  the  Question  Box  was  approved,  and  at 
the  unanimous  request  of  the  committee,  Mr.  Dion  consented 
to  act  as  chief  editor.  The  great  advantage  of  the  new  plan, 
with  which  most  of  our  members  are  no  doubt  familiar,  is  the 
fact  that  answers  to  questions  may  be  obtained  promptly  in- 
stead of  waiting  for  the  publication  of  the  Question  Box.  The 
time  has  been  too  short  to  give  the  new  plan  a  fair  trial,  and 
we  may  reasonably  anticipate  a  growing  interest  in  this  move- 
ment to  benefit  the  members  of  the  Association. 

At  our  last  convention,  a  committee,  consisting  of  Messrs. 
A.  A.  Dion  (chairman),  E.  S.  Kelsch,  J.  J.  Wright,  J.  M.  Robert- 
son and  A.  A.  Wright,  M.  P.,  was  appointed  to  memorialize  the 
Dominion  Government  for  a  reduction  in  the  fees  charged  for 
the  inspection  of  electric  light  meters.  By  request  of  the 
chairman,  I  beg  to  rejiort  that  this  committee  met  in  Montreal 
on  November  8th,  when  it  was  decided  to  elicit  the  support 
and  co-operation  of  all  the  lighting  companies  in  the  movement. 
Subsequently,  largely  through  the  efforts  of  Mr.  R.  S.  Kelseh, 
the  (Canadian  Gas  Association  was  organized,  and  a  joint  depu- 
tation representing  the  two  associations  interviewed  the  Right 
Honorable  Sir  ^\'ilfri(l  Laiirier  and  Hon.  Mr.  Templeman,  Mini- 
ster of  Inland  Revenue,  at  Ottawa  on  February  12th,  1908. 
Most  of  the  larger  lighting  companies  were  represented.  The 
delegation  was  introduced  by  Mr.  Dion  and  most  cordially  re- 
ceived. The  memorial  submitted  pointed  out  that  the  charges 
made  by  the  government  for  the  inspection  and  testing  of  elec- 
tric and  gas  meters  had  resulted  in  an  excess  of  revenue  over 
expenditures  of  $153,046.85  in  seven  years  and  nine  months. 
The  Minister  of  Inland  Revenue  admitted  that  the  Dominion 
Government  had  no  desire  to  make  a  profit  out  of  the  service 
and  stated  that  the  registration  fee  would  be  abidished  immedi- 
ately. An  order-in-council,  dated  March  14th,  1908,  was  there- 
fore issued  abolishing  from  the  1st  of  April  the  registration 
fees  established  under  the  provisions  of  section  10  of  the  Elec- 
tricity Inspection  Ast.  This  abolition  means  a  saving  of  about 
$6,000  a  year  to  the  lighting  companies. 

The  decision  of  the  Government  in  respect  to  a  reduction  of 
tlie  fees  for  testing  of  meters  is  set  forth  in  a  letter  from  Hon. 
Mr.  Templenmn  to  our  president,  Mr.  R.  S.  Kelsch,  in  which  he 
says:  "With  regard  to  the  inspection  fees,  w"e  have  decided 
to  wait  for  some  time,  in  order  to  ascert*it  Vw  the  revenue 
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and  expenditure  will  balance,  after  having  carried  out  certain 
contemplated  improvements  in  the  service.  The  policy  of  this 
department  is  to  make  the  service  self-sustaining,  not  to  pro- 
duce a  prifit. "  It  is  understood  that  the  minister  is  of  the 
opinion  that  it  will  take  a  year  or  more  to  ascertain  if,  under 
changed  conditions,  there  will  still  be  a  surplus.  It  would  seem, 
however,  that  the  lighting  companies  may  reasonably  anticipate 
a  reduction  in  the  fees  for  the  testing  of  large  meters,  the  cost 
of  verifying  which  is  no  greater  than  a  small  meter. 

The  report  closed  with  a  recommendation  for  abolishing  or 
reducing  the  duty  of  35  per  cent,  on  carbons,  as  apparently 
none  had  been  made  in  Canada  for  some  years.  The  duty  at 
present  paid  amounted  to  about  $14,000  a  year. 

The  auditors,  Messrs.  E.  G.  Black  and  W.  J.  McKinlay,  re- 
ported that  they  had  examined  the  cash  book  and  vouchers  of 
the  secretary-treasurer  and  found  them  correct. 

Mr.  A.  A.  Dion  referred  to  the  matter  of  meter  inspection 
fees,  pointing  out  that  $153,000  had  been  collected  by  the  Gov- 
ernment illegally  as  shown  by  their  own  act  which  stated  that 
the  service  should  he  self-sustaining.  In  spite  of  this  a  profit 
had  been  reaped  which  ought  to  be  immediately  drawn  upon 
in  order  to  Vning  about  a  reduction  of  the  fee.  It  was  a 
question  whether  the  Government  should  not  be  interviewed 
again  rather  than  wait  for  another  year. 

Tlie  president  agreed  with  this  proposal  and  the  report  of  the 
secretary-treasurer  was  then  adopted. 

Dr.  Galbraith  Dean  of  the  Faculty  of  Applied  Science  of  the 
University  of  Toronto  entered  the  meeting  at  this  stage  and 
was  given  a  hearty  welcome.  He  delivered  a  brief  address  of 
welcome  to  the  Association. 

Discussion  on  Mr.  Eyerson's  Paper. 

Mr.  W.  N.  Tiyerson 's  paper  upon  ' '  Power  Bates  and  Factors, ' ' 
which  is  published  on  page  22  of  this  issue,  was  then  read. 

At  the  conclusion  of  his  paper  Mr.  Eyerson  said  that  the 
method  mentioned  in  connection  with  the  minimum  payment 
per  horse  power  of  connected  load  for  the  period  of  charge 
was  set  forth  in  a  j^iamphlet  issued  by  the  Union  Electric  Jjight 
&  Power  Company  of  St.  Louis,  Mo.  The  scale  maintained  by 
tliem  would  probably  reduce  the  price,with  the  discount  allowed, 
to  an  absurd  ligvire.  The  method  might  be  adjusted,  however, 
to  take  care  of  almost  any  amount  of  power  after  carefully 
adjusting  the  rates. 

Since  the  prejiaratinn  of  his  paper  a  very  fair  maximum  de- 
mand meter  had  been  brouglit  out  by  one  of  the  manufacturing 
firms,  which  was  connected  to  an  ordinary  intergrating  watt 
meter  inechanism.  A  small  hand  travelling  over  a  dial  being 
moved  by  the  revolving  disk,  registered  the  maximum  rate  of 
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consumption.  The  time  for  which  that  maximuiji  lasted  miglit 
b(>  adjusted  by  increasing  or  decreasing  the  drag  magnets  on 
tlie  disk.  This  form  of  meter  was  independent  of  the  jiower 
factor. 

The  sliding  scale  method  of  cliarging  was  not  economical 
from  the  meter  standjioint.  In  small  blocks  of  power  it  re- 
fjiiired  an  intergrating  watt  meter.  An  instrument  had  been 
developed  wliicli  combined  to  a  certain  extent  these  two  meters, 
the  constant  or  ordinary  intergrating  watt  meter,  having  at- 


tached to  it  a  printing  device  which  stamps  on  a  piece  of  paper 
the  maximum  one  minute  peak  or  other  load  during  one  day. 
Then  it  added  the  peaks  and  at  the  end  of  the  month  it  was 
necessary  only  to  divide  the  sum  of  daily  peaks  by  the  number 
of  peaks  to  give  the  daily  average.  Then  the  kilowatt  hours 
were  read  directly  on  the  dial. 

The  President  in  ojjening  the  discussion  upon  Mr.  Eyerson 's 
paper  said  that  a  maximum  demand  meter  had  been  brought 
out  by  the  Boston  Edison  Companj',  consisting  of  an  ordinary 
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watt  meter  with  an  attacliment  for  recording  the  revolutions 
per  minute  or  half  minute,  to  accomplisli  the  same  purpose  as 
Uw.  instruments  described  by  Mr.  Eyerson.  He  had  found 
trouble  in  checking  the  power  factor  or  making  a  rate  tliat 
wouhl  meet  all  ocnditions.  He  had  seen  contracts  which  read 
that  the  rate  per  horse  power  was  say  $10,  based  on  the  mini- 
mum power  factor  of  90  per  cent.,  and  in  the  event  of  the 
factor  tailing  below  that  the  horse  power  to  be  paid  for  was 
to  be  determined  by  the  volts  between  the  phases.  For  in- 
stance, take  one  phase,  .1732  divided  by  .90,  a  condition  often 
nu^t  wth.  Tliere  was  no  instrument  on  the  market  to  take  care 
of  that  condition.  Such  contracts  luid  to  bo  made.  In  one 
case  he  knew  of,  a  cement  company  in  Ottawa  after  finding  that 
its  power  factor  was  73,  paid  $10,000  for  a  synchronous  con- 
denser to  raise  tlie  jiower  factor  to  90  per  cent.,  tlie  terms  of 
tlie  contract. 

Mr.  Dion  said  that  the  flat  rate,  if  low  enough,  was  the  most 
Iiojiular  with  the  consumer,  but  it  was  difficult  to  adjust.  It 
was  inijiossible  to  ajijdy  a  flat  rate  without  some  form  of  curve 
drawings  to  record  what  was  actually  going  on,  and  in  many 
cases  it  was  not  commercially  advisable  to  use  a  curve  drawing 
instrument  on  account  of  its  cost  and  tiie  small  units  dealt 
with.  Taking  all  [loints  into  coiisi(l<>ration  he  l)eli(>\ed  that  for 
the  sale  of  small  units,  the  meter  late  together  with  a  Hat 
late,  based  on  the  total  installation  and  the  si/.e  of  I  he  motor,  was 
the  nearest  thing  to  meeting  conditions  pmiierly  without  run 
ning  into  comjilications. 

Mr.  E.  G.  Black.  Toronto,  said  that  one  of  tlu>  most  difficult 
cases  was  where  an  oiierating  company  would  have  to  sell  from 
511  to  200  horse  jiower  to  soiiu>  manufacturing  concern  using  a 
large  number  of  motors.  The  coin)iany  liad  to  guard  against 
a  large  capital  expenditure  in  case  they  lan  all  their  motors 
at  one  time,  and  against  a  very  low  jiower  factor  in  case  they 
installed  very  small  units  and  ran  them  under  load.  Tlio  metlio<l 
of  making  rates  was  much  more  ditlicuH  for  .\.  C.  than  for 
I).  C.  services.  The  questions  of  jiower  factor  and  other 
troublesome  features  were  all  eliminated  in  D.  C.  services. 

The  I'residoiit,  referring  to  the  case  of  the  Montreal  Str(>et 
Eailway  Co.,  to  which  juiwer  was  sold  in  a  12,000  horse-power 
lot,  said  that  the  conditions  in  that  contract  were  that  the 
customer  must  not  exceed  the  amount  piiri-hased  by  more  than  10 
per  cent,  for  more  than  two  minutes.    The  street  railway  com- 
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paiiy  had  boon  miablo  to  moot  thoso  ooiulitioiis  until  thoy  in- 
stallotl  a  storajio  battoiy,  sinoo  whon  tlioro  liiul  boon  no  tioublo. 

Mr.  C  K.  McKay,  Tolodo,  said  tliat  his  company  in  adjust ing 
power  ratos  had  for  souie  yoara  aiiliorod  to  the  practice  ot 
char^iug  a  fixed  amount  for  largo  installations,  so  as  to  covor 
the  fixed  annual  oharj;os  on  the  iuvostmeut,  nooossary  to  take 
eare  of  the  oonsumor 's  maximum  demand.  11c  thought  that  in 
the  ease  of  small  installations  of  100  horse  power,  or  even  less, 
the  matter  could  bo  settled  by  n\aking  factory  tests.  In  cases 
of  25  horse  power  or  loss  they  usually  charged  simply  so  much 
a  year  on  the  basis  of  the  connected  horse  power.  One  company 
within  the  last  seven  or  eight  months  had  had  to  spend  some 
thing  like  $40,000  to  rectify  the  low  power  factor  under  wliicli 
they  operated.  They  had  increased  their  power  load  by  nearly 
7.")  per  cent,  in  a  year  and  a  half,  and  at  the  end  of  that  time 
thoy  wore  having  to  instal  additional  capacity  to  take  care  of 
the  little  i>o\vor  factors.  Even  then  they  were  having  trouble 
with  over  heating  and  their  power  factor  ran  nearly  all  day 
long  as  low  as  t?5  per  cent.  The  means  they  had  adopted  were 
the  usual  ones  of  installing  condensors  in  their  sub-stations 
and  in  some  cases  on  the  consumer's  premises. 

Nearly  all  large  stations  now,  were  installing  good  sized 
storage  batteries  or  motor  generator  sets  with  sufficient  fly 
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wheel  capacity  to  reduce  their  maximum  demand  materially. 
It  would  cost  them  $25,000  to  $30,000  to  do  this,  but  it  was 
necessary  for  them  to  do  so  if  they  were  to  secure  the  benefit 
of  any  reduction  in  their  fixed  charges. 

Mr.  Dion  explained  that  he  did  not  advocate  a  flat  rate.  The 
flat  rate  was  only  to  cover  the  cost  of  the  capital  investec^  and 
the  balance  of  the  charge  was  a  meter  charge. 

Mr.  Black  thought  Mr.  Dion's  method  a  very  good  one,  but 
it  was  difficult  to  apply,  especially  in  large  plants.  If  large 
plants  were  charged  on  the  installed  capacity  it  would  be  very 
hard  to  get  them  to  live  up  to  it. 

Mr.  Dion  replied  that  he  did  not  believe  they  could  adopt 
any  rate  universally.  As  a  rule,  however,  the  one  he  had  sug- 
gested would  be  nearly  right. 

Mr.  W.  Wray  Staight,  Toronto,  formerly  of  Loiidon,  Eng., 
said  the  power  rates  in.  England  were  mostly  flat  rates  based 
upon  the  size  of  the  motor.  He  believed  the  small  consumer 
in  the  old  country  would  haggle  over  rates  more  even  than  in 
this  country.  The  question  was  much  less  settled  over  there 
than  here. 

At  the  afternoon  meeting  the  first  paper  read  was  by  Mr. 
George  Williams  on  "How  to  Increase  the  Station  Load."  This 
address,  which  was  illustrated  by  lantern  slides,  will  be  pub- 
lished in  a  future  issue  of  the  "Electrical  News."  Mr.  Wil- 
liams also  followed  his  paper  with  an  explanation  of  a  number 
of  stereopticon  views  of  electrical  signs  for  use  at  night  and 
for  outline  lighting.  A  lengthy  discussion  also  followed  these 
remarks,  which  will  be  reported  in  a  later  issue. 


The  following  papers  were  then  read  and  discussed  exten- 
sively: "Lost  and  Unaccounted  For  Current,"  by  C.  E.  Mc- 
Kay, Toledo,  Ohio;  "Various  Electrical  Power  Plants  by  Euro- 
pean Designers,"  by  C.  H.  Mitchell. 

On  Thursday  morning  the  meeting  was  opened  by  the  reading 
of  a  i)aper  on  "Modern  Street  Lighting,"  by  A.  E.  Fleming, 
which  was  followed  by  a  lengthy  discussion.  It  will  be  publish- 
ed in  a  future  issue  of  the  "Electrical  News." 

Mr.  W.  G.  Chace,  Toronto,  was  to  have  delivered  a  paper  on 
' '  liegulation  of  Electric  Currents  and  Circuits. ' '  Unfortunately 
he  was  called  away  at  the  last  moment  but  expected  to  present 
his  paper  later.  He  was  unable  to  do  so,  however,  and  Mr. 
Black  having  obtained  Mr.  Chace 's  slides,  gave  a  general  des- 
cription of  circuit  regulators  so  as  to  open  the  discussion.  The 
slides  were  put  through  the  lantern. 

Mr.  W.  A.  Bucke 's  paper  on  ' '  Eevenue  per  Capita  from  Elec- 
tric Plants,"  which  is  published  on  page  24  of  this  issue,  was 
the  next  to  be  presented.  It  was  listened  to  with  interest  and 
Mr.  Bucko  was  complimented  by  the  President  and  Mr.  Dion 
upon  the  useful  statistics  which  he  had  compiled.  It  was  re- 
grettable, Mr.  Dion  said,  that  a  large  number  of  companies 
had  not  responded  more  generously  to  Mr.  Bucke 's  appeal  for 
statistics.  There  was  no  way  in  which  they  could  tell,  except 
by  comparison  of  this  kind,  whether  they  were  doing  justice  to 
their  plants.  This  fact  was  so  important  that  the  National 
Electric  Light  Association,  he  believed,  published  an  annual 
report  of  this  kind.  It  would  be  very  desirable  if  the  Canadian 
Electrical  Association  could  do  the  same.  It  would  be  a  good 
thing  if  Mr.  Bucke,  who  had  commenced  so  well,  would  continue 
to  carry  on  this  work  with  the  help  of  the  committee  on  statis- 
tics. 

At  the  Thursday  afternoon  session  Mr.  James  Bicknell  of 
Toronto,  read  a  paper  on  ' '  Electrical  Franchises,  Their  Legal 
Status  and  Basis  of  Valuation."  Mr.  Bicknell 's  paper  is  pub- 
lished on  page  19  of  this  issue.  It  was  followed  by  a  lengthy 
and  interesting  discussion,  during  which  Mr.  Bicknell  answered 
a  number  of  questions  by  members. 

In  answer  to  the  President,  Mr.  Bicknell  said  that  if  a  trans- 
mission company  erected  a  pole  through  the  telephone  wires 
of  a  telephone  company,  which  had  been  in  place  for  ten  or 
twelve  years,  and  if,  say  at  a  height  of  ten  feet  above  the  tele- 
phone wires,  they  placed  dangerous  wires  carrying  say  33,000 
volts,  the  transmission  company  v/ould  be  bound  to  adopt  pre- 
cautions to  make  the  telephone  line  reasonably  safe. 

Replying  to  Mr.  Dion,  Mr.  Bicknell  said  that  a  municipality 
could  not  expropriate  the  property  of  a  companj^  having  a  per- 
petual franchise  under  a  by-law  passed  by  the  municipality, 
without  the  consent  of  the  company,  even  though  the  company 
were  comi)ensated.  The  Hydro-Eleetric  Commission  had  power 
to  expropriate  certain  companies  at  the  present  time,  and  it 
was  possible  for  a  municipality  to  obtain  special  legislation, 
but  they  could  not  expropriate  in  the  manner  suggested,  under 
any  general  act. 

In  answer  to  J.  H.  Larmouth,  Peterboro,  Mr.  Bicknell  said,  if 
a  municipality  wished  to  expropriate  an  electric  plant  it  n.ust 
take  all  or  none.  To  another  question  by  Mr.  Larmouth  ho 
said  that  probably  if  a  transmission  line  crossed  the  corner  of 
a  lot  and  had  been  there  for  twelve  or  fourteen  years,  it  would 
have  a  right  to  continue  there.  The  statute  upon  this  point, 
however,  was  drawn  very  carelessly.  Probably  if  the  wire 
stayed  there  for  twenty  years,  an  ' '  easement ' '  would  be  ac- 
quired, and  the  landowner  would  have  no  right  to  take  it  down. 
In  1904  an  Ontario  Act  prevented  telephone  and  telegraph  com- 
panies from  obtaining  "easement"  by  any  length  of  years,  but 
there  was  no  similar  legislation  with  regard  to  electric  light 
companies.  This  was  probably  an  oversight,  and  it  might  be 
expected  that  the  legislature  would  amend  it,  as  soon  as  it  is 
pointed  out  to  them.  If  a  case  came  into  court  at  present,  and 
the  electric  light  company  had  had  twenty  years'  use,  it  would 
be  declared  to  have  the  right  to  continue.  Under  twenty  years, 
it  would  be  no  good. 

Replying  to  a  question  by  Mr.  Black,  Mr.  Bicknell  said  that 
unless  there  was  some  actual  injury  about  to  be  suffered  by  a 
railroad  company  in  connection  with  its  telephone  line,  no  re- 
dress could  be  obtained  from  a  transmission  company  whose 
lines  ran  parallel  to  the  railway  company's  lines.  Electricity 
was  like  a  dangerous  animal  and  if  it  escaped  and  caused  dam- 
age the  owner  would  be  liable.  This  was  the  ordinary  prin- 
ciple but  whether  the  use  of  a  transmission  line  so  near  the 
border  as  to  cause  damage  to  the  adjoining  proprietor,  using 
wires  for  telephone  purposes,  would  be  an  unusual  or  improper 
user  of  the  land  and  would  entitle  the  railway  company  to  get 
out  an  injunction  restraining  the  transmission  company  from 
continuing  to  transmit  power  so  close  to  the  railway  companj^'s 
land,  was  a  very  difficult  question.  He  did  not  know  how  it 
would  be  answered. 
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In  answer  to  Mr.  F.  A.  Chisholm,  St.  Johns,  Que.,  Mr.  Bick- 
nell  said  that  in  the  case  of  two  private  companies  running  in 
competition,  one  of  which  became  insolvent,  the  town  could 
not  buy  it  in  at  an  auction,  and  then  compete  with  the  other 
company.  If  the  town  went  into  the  electrical  business  it  had 
to  acquire  the  property  of  any  company  carrying  on  the  busi- 
ness of  lighting  its  streets.  If  the  company  which  had  carried 
on  street  lighting  became  insolvent,  possibly  the  town  might 
if  it  had  the  necessary  power  from  the  ratepayers  go  into  the 
business  without  buying  out  the  other,  and  compete  with  it. 
But  this  was  never  done  in  street  lighting.  If  they  had  al- 
ready been  doing  street  lighting  the  Conmee  Act  would  apply 
in  Ontario.    He  did  not  know  what  the  law  was  in  Quebec. 

Eeplying  to  Mr.  Larmouth,  Mr.  Bicknell  said  that  if  a  com- 
pany had  a  perpetual  franchise  and  had  been  operating  fifteen 
or  twenty  years  without  paying  pole  rent  the  municipality  had 
no  power  to  impose  a  pole  rent  from  time  to  time  except  under 
a  special  agreement.  It  could  tax  the  poles,  however,  at  their 
value,  the  same  as  any  other  property. 

Replying  to  the  President,  Mr.  Bicknell  said  that  in  the  case 
of  a  transmission  company's  line  causing  a  slight  disturbance 
to  a  railway  company's  telegraph  line  which  it  paralleled  twen- 
ty-five feet  outside  the  railway's  fence,  which  disturbance  could 
be  easily  overcome  by  slightly  strengthening  the  battery  used 
on  the  telegraph  line,  the  railway  company  would  probably 
have  to  take  care  of  it  themselves.  "The  railway  company 
was  using  its  property  in  a  somewhat  unusual  way  and  if  by 
a  reasonable  expenditure  it  could  overcome  the  difficulty  it 
ought  to  do  so. 

The  President  brought  up  the  question  of  stolen  current,  re- 
lating the  case  of  a  company  with  a  clause  in  their  franchise 
giving  the  right  to  fine  any  person  stealing  current  $100,  that 
is  to  collect  it  without  goin^  into  court,  and  a  further  sum  of 
$4  a  day  during  the  continuance  of  the  offence,  as  well  as 
an  amount  equal  to  three  times  the  value  of  the  current  used. 
He  asked  Mr.  Bicknell  whether  the  Canadian  Electrical  Asso- 
ciation could  adopt  any  means  of  getting  that  sort  of  regula- 
tion into  a  Dominion  Act  relating  to  electric  lighting. 

Mr.  Bicknell  did  not  think  there  would  be  much  difficulty 
about  it.  Very  similar  provisions  prevailed  witli  regard  to  gas 
and  water  companies.  He  did  not  think  for  instance  that  there 
would  be  any  difficulty  in  obtaining  the  insertion  of  such  a 
clause  in  the  charter  granted  to  any  electrical  company. 

Mr.  Dion  said  that  some  companies  were  not  so  fortunate  as 
the  one  referred  to  in  regard  to  their  charters.  He  asked  Mr. 
Bicknell  whether  they  could  protect  themselves  by  inserting 
in  their  individual  contracts  with  consumers,  a  clause  giving 
them  power  to  collect  a  certain  number  of  dollars  if  the  cus- 
tomer were  detected  stealing  electricity. 

Mr.  Bicknell  thought  this  could  be  done  legally. 

The  President  stated  that  in  Montreal  he  did  not  know  of 
any  case  where  people  discovered  in  the  theft  of  electricity 
had  refused  to  pay,  when  notified  by  the  company.  There  had 
been  a  great  many  such  cases  but  none  of  them  had  ever  got 
into  the  courts  or  newspapers.  The  party  alwfiys  happened  to 
have  a  friend  with  a  $100  bill. 

Mr.  Bicknell  did  not  think  it  would  make  any  real  difference 
to  an  individual  company  whether  they  had  a  contract  wherein 
the  customer  had  agreed  to  pay  the  fine,  or  whether  thoy  had 
a  clau'fee  in  their  charter  enabling  them  to  impose  it.  The  pro 
vision  would  be  more  valuable  in  a  charter,  "however,  inasmuch 
as  it  would  give  the  right  to  collect  through  a  sheriff  or  bailiff 
and  also  the  right  to  imprison  the  offender  if  he  did  not  pay. 
It  would  also  be  more  valuable  in  a  charter  because  it  would 
cover  the  case  of  theft  by  a  non-user. 

Mr.  Bicknell  replying  to  Mr.  Dion  said  that  he  did  not  think 
there  would  be  any  difficulty  in  getting  a  legislature  to  say 
that  a  man  who  has  wires  of  an  electrical  company  upon  his 
premises,  is  obliged  to  see  that  they  are  not  tampered  with,  and 
to  make  him  responsible  for  a  certain  penalty.  Probably  they 
would  even  go  so  far  as  to  say  tliat  unless  he  could  prove  that 
no  current  had  been  taken  he  would  bo  guilty  of  a  criminal 
offence.  There  should  be  no  difficulty  in  having  the  onus 
placed  upon  the  accused. 

Mr.  W.  'Williams,  Sarnia,  asked  whether,  in  the  event  of  a 
municipality  signing  an  agreement  -with  the  Hydro-'Rlectric 
Commission  to  take  a  certain  amount  of  power  their  obligations 
with  an  existing  company  would  be  at  an  end,  so  far  as  the 
provisions  of  the  Conmee  Act  were  concerned. 

Mr.  Bicknell  replied  that  they  would  not  be  obliged  to  ob 
serve  the  provisions  of  the  Conmee  Act,  if  they  took  power 
from  the  Hydro-Electric  Commission,  but  if  there  was  a  valid 
contract  in  existence  by  which  the  municipality  had  agreed  to 
take  power  from  a  certain  company  for  a  number  of  years,  it 
was  bound  to  carry  out  that  contract.  It  was  not,  however, 
bound  to  buy  out  the  electric  company  as  under  the  Conmee 


Act.  The  Hydro-Electric  Commission  had  power  to  expropriate 
the  property  of  any  electrical  company  and  when  the  property 
went,  the  franchise  would  be  of  no  value.  But  tliey  must  get 
the  consent  of  the  Lieutenant-Governor  in  Council  for  that  pur- 
pose, and  they  must  pay  full  value.  Even  ofter  expropriation 
the  company  could  acquire  another  property  and  go  on  doing 
business.  If  a  company  had  an  exclusive  franchise  with  a  period 
still  to  run,  the  general  act  with  reference  to  the  Hydro-Elec- 
tric Commission  would  probably  not  repeal  the  special  act  in 
favor  of  the  company,  by  which  it  obtained  its  exclusive  fran- 
chise. 

Mr.  Eobert  McKay  then  read  a  paper  on  "Contracts,"  which 
together  with  the  extensive  discussion  following  will  be  pub- 
lisHed  in  a  future  issue  of  the  "Electrical  News." 

Mr.  Dion  introduced  a  short  discussion  upon  the  Question 
Box,  which  he  said  had  been  neglected  in  several  ways  both 
by  those  who  wished  to  ask  questions  and  those  who  were  com- 
petent to  answer.  He  liimself  had  neglected  to  answer  ques- 
tions partly  because  he  had  been  out  of  the  city  and  principally 
because  the  questions  seemed  to  come  towards  the  end  of  the 
year.  Some  meml)ers  who  had  asked  questions  requesting  im- 
mediate answers  during  the  recess  had  received  good  answers 
in  the  statements  from  engineers,  which  if  obtained  in  the 
regular  way  would  have  cost  them  $50  each. 

The  President  said  he  had  been  approached  in  the  last  day 
and  a  half  by  four  members  who  asked  him  questions  which 
should  have  been  asked  through  the  Question  Box  several  months 
ago.  It  was  quite  evident  that  the  members  were  not  availing 
themselves  of  the  opportunity  provided  by  the  Question  Box.  In 
the  "National"  the  Question  Box  had  grown  to  be  quite  a  large 
book.  It  was  handled  on  the  same  lines  as  that  of  the  C.  E.  A. 
and  there  was  no  reason  why  the  latter  should  not  be  of  great 
value. 

At  the  conclusion  of  the  afternoon  session  Mr.  Dushman  gave 
an  exhibition  of  the  use  of  the  electric  furnace  in  melting  iron. 
A  photograph  of  the  delegates  to  the  convention  was  then  taken. 

On  Friday  morning  the  President  read  a  letter  from  Mr. 
Thomas  A.  Edison,  expressing  his  regret  at  being  unal)le  to 
attend  the  convention. 

The  secretary  then  read  the  list  of  officers  elected  for  the 
ensuing  year  as  follows:  W.  N.  Ryerson,  President;  R.  M. 
Wilson,  First  vice-president;  P.  S.  Coate,  Second  vice-president; 
T.  S.  Young,  Secretary-Treasurer;  Managing  Committee,  R.  G. 
Black,  Toronto;  A.  A.  Dion,  Ottawa;  B.  F.  Reesor,  Charles  B. 
Hunt,  London;  .7.  M.  Robertson,  Montreal;  .T.  .J.  Wright,  Toron- 
to; W.  Williams,  Sarnia;  H.  O.  Fisk,  Peterboro;  J.  W.  Purcell, 
Walkerville;  R.  S.  Kelsch,  Montreal,  and  W.  A.  Pearson,  Nia- 
gara Falls,  Ont. 

Papers  were  then  read  as  follows:  "The  Grounding  of  Trans- 
former Secondaries,"  by  W.  L.  MacFarlane,  Cornwall;  "Tlie 
National  Electric  Code,''  by  H.  F.  Strickland,  Chief  Electrical 
Inspector  at  Toronto,  for  the  Canadian  Fire  Underwriters'  .Asso- 
ciation; "The  Oscillograph,"  by  W.  H.  Price,  Toronto. 

These  papers  together  with  the  discussion  which  followed 
them  will  be  published  in  a  future  number  of  the  "Electrical 
News." 

The  question  of  the  next  place  of  meeting  was  loft  in  tlu; 
hands  of  the  executive. 

A  vote  of  thanks  was  passed  to  those  who  had  contributed 
papers  and  to  the  authorities  of  the  University  of  Toronto  for 
the  use  of  the  convention  building.  This  concluded  the  con- 
vention and  the  delegates  next  proceeded  to  MeConkey's  res- 
taurant for  luncheon,  after  which  they  listened  to  a  lecture 
by  Mr.  R.  .1.  Clark  of  the  Toronto  Railway  Company,  which 
was  accompanied  by  fifty  lantern  slides,  describing  some  of 
the  most  difficult  power  house  work  that  had  ever  been  done 
in  America,  particularly  at  Sao  Paulo,  Mexico,  Niagara  Falls 
and  Winnipeg. 

The  Entertainment  Features. 

The  entertainment  features  of  the  convention  were  arranged 
in  a  manner  which  was  greatly  appreciated  by  all.  On  the 
evening  of  the  first  day  a  delightful  sail  upon  the  lake  in  the 
steamer  Chippewa  was  provided,  and  a  great  number  of  the 
delegates  and  their  friends  attended.  The  capacious  pro|)or- 
tions  of  the  steamer  provided  plenty  of  room  for  everybody 
and  the  trip  was  a  thoroughly  enjoyable  one.  Messrs.  IT.  M. 
Bennett  and  R.  Wilson,  contriljuted  comic  songs.  Glioniia's 
orchestra  provided  dance  music. 

By  courtesy  of  the  management  of  the  various  companies 
arrangements  were  made  for  delegates  to  be  welcomed  at  the 
various  power  plants  and  distributing  plants  in  the  city. 

The  ladies  were  given  a  drive  around  the  city  on  Thursday 
afternoon  and  afternoon  tea  was  served  for  them  at  the  Royal 
Canadian  Yacht  Club,  Centre  Island,  the  same  day. 

The  event  of  the  convention  was  the  baseball  match  between 
manufacturers  and  operating  companies  at  Hanlan's  Point  on 
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Kritlay  aftornoou.    Tho  ^'aiiu>  sliowod  tlio  oxistoiico  of  ;i  lot  of 
taicut  which  surprisoil  oven  its  j)ossossors  in  sovoral  I'uses. 
Tho  result   was  a  victory  for  tho  oporatiiig  coiiipauios  by  a 
scoro  of  11  to  JO. 

Fullowiug  is  tho  tabular  scoro: 

OPEKATlNii  COMl" AM  i;s. 


.1.  U.  (ilasco,  c.f   1 

l>.  11.  -McDoufiall,  2b   1 

A.  T.  Hicks,  s.s   0 

8.  Aiulorson,  ;>b   0 

r.  S.  (.'oato,  r.f   1 

W.  A.  IV arson,  lb   1 

ti.  IVarson,  l.f   4' 

lioo.  i.'anii)boll,  p  ,•  ■  ■  • 

Total  11 

M  A  X  UFA  I  'I'  r  !>•  I  N  ( ;  (  ( )  M  1 '  A  N 1  KS. 

Kuns. 

Frotl  Koso,  .'ib   1 

M.  F.  Solbv.  r.f   0 

II.  A.  Mooio.  L'b   2 

.1.  A.  Slunul,  s.s  •.  .  .  .  1 

\V.  A.  Biickc,  c.f   2 

W.  McCaftorv,  lb   1 

J.  F.  S.  Maihlou,  l.f   2 

Ci.  II.  Rolland,  p   1 

Total  10 


A  profossioual  catcher  officiated  behind  the  bat  for  both 
teams. 


On  Thursday  evening  special  ears  carried  the  delegates  to 
Scarboro  Beach  Park  where  they  were  given  a  good  time  in  the 
various  anuiseinent  resorts  of  the  park. 

The  Toronto  Railway  Company  furnished  free  tra'nsportation 
for  the  delegates  during  their  presence  jn  the  city,  and  the 
Bell  Telephone  Company  provided  a  service  in  the  convention 
building  for  the  accomodation  of  members. 

The  University  of  Toronto  science  buildings  were  opened  for 
inspection  to  the  members'  on  Thursday  afternoon. 


The  Register  published  by  Allis-Chalmers-Bullock  Limited, 
Montreal,  was  as  usual  one  of  the  welcome  features  of  the  con- 
vention. It  was  issued  four  times  during  the  convention  and 
proved  itself  most  useful.  By  the  system  of  numbered  buttons, 
as  indexed  in  The  Register,  every  member  was  able  to  identify 
every  other  member  present.  The  Register  also  contained  a 
copy  of  the  programme  and  a  number  of  useful  announcements 
telling  members  what  to  do  and  where  to  go,  so  as  to  get  the 
most  benefit  out  of  the  convention. 


Mr.  H.  F.  Strickland,  Chief  Electrical  Inspector  at  Toronto, 
of  the  Canadian  Fire  Underwriters,  writes  to  "The  Electrical 
News"  as  follows: 

During  the  convention  of  the  Canadian  Electrical  Associa- 
tion, owing  to  lack  of  time  I  was  unable  to  read  my  paper  on 
the  Code,  but  wish  to  explain  one  point  which  was  brought  u[i 
by  Mr.  Kelsch.  As  I  have  had  several  inquiries  regarding  this 
]«oint  since  the  convention,  I  think  it  advisable  that  parties  in- 
terested should  hear  what  the  intention  was  in  connection  with 
the  clause  referred  to  on  page  9  of  my  paper  under  the  heading 
•'Induction  Motors,"  which  reads  as  follows: 

"Passing  on  from  transformers  to  induction  motors,  I  think 
it  is  worth  while  mentioning  my  Vjelief  that  the  most  satisfac- 
tory method  of  installing  a  starting  and  controlling  apparatus 
in  connection  therewith  is  to  instal  them  entirely  in  a  fire-proof 
cabinet,  that  is  to  say,  that  the  auto-starter,  fuses  and  switch 
should  be  in  a  fire-proof  cabinet,  etc." 

Mr.  Kelsch  took  some  exception  to  this  point,  stating  that 
he  had  never  heard  of  any  trouble  from  an  auto-starter.  I  quite 
agree  with  Mr.  Kelsch  on  this  point,  but  the  intention  is  not 
merely  to  enclose  the  auto  starter,  but  in  both  alternating  and 
direct  current  it  is  decidedly  advantageous  to  have  all  control- 
ling apparatus,  that  is  to  say,  fuses,  auto-starters,  starting  box 
and  knife  switches  contained  in  a  neat  fire-proof  cabinet.  Dur- 
ing the  course  of  our  inspections  we  come  across  many  indica- 
tions which  warrant  this  requirement,  and  will  positively  re- 
quire such  in  certain  places  which  might  not  be  necessary  where 
this  apparatus  is  located  in  fireproof  buildings  away  from  in- 
flammable material.  I  merely  mention  this  in  order  that  the 
point  will  not  be  misunderstood. 


The  Association's  New  President. 

Mr.  W.  N.  Rycrsoii,  the  president-elect,  is  a  native  of  New 
York  City,  having  been  borne  there  in  1874.  He  received  his 
education  as  an  engineer  in  the  School  of  Mines  of  the  Colum- 
bia University,  graduating  with  the  degree  of  Electrical  En- 
gineer in  18!)().  Mr.  Ryersou  was  connected  for  short  periods 
with  the  Sprague  Electric  Elevator  Company;  the  Western 
Electric  C^onipany;  and  was  then  appointed  assistant  to  the 
chief  engineer  of  the  AValdorf-Astoria  Hotel,  during  the  erec- 
tion of  the  isolated  plant.  He  was  then  for  three  years  em- 
ployed by  the  Metropolitan  Street  Railway  Company,  New  York, 
in  the  construction  and  operating  department  and  left  that  com- 
pany to  accept  the  position  of  chief  operator  to  the  Manhattan 
Railway  Company  New  York  City  and  was  for  three  years 
superintendent  of  the  sub-stations  for  this  company  and  later 
for  the  Interborough  Rapid  Transit  Company,  having  the  entire 
supervision  of  all  of  the  designing,  the  construction  and  operat- 
ing of  the  sixteen  sub-stations  throughout  New  York  City  for 
the  operation  of  both  the  Manhattan  elevated  system  and  the 
New  York  subway.  Since  April  1st,  1905,  he  has  held  the  posi- 
tion of  superintendent  of  the  Ontario  Power  Company  of  Nia- 
gara Falls,  in  charge  of  construction,  operating  and  local  busi- 
ness management.  Mr.  Ryerson  is  an  associate  member  of  the 
American  Institute  of  Electrical  Engineers;  a  member  of  the 
American  Society  of  Mechanical  Engineers,  and  a  member  of 
the  Canadian  Society  of  Civil  Engineers. 


Sparks. 

The  by-law  to  raise  $18,000  for  a  municipal  electric  light 
plant  at  Listowel,  Ont.,  has  been  defeated. 

The  British  Columbia  Telephone  Company  are  preparing  to 
build  a  telephone  system  in  South  Vancouver.  The  company  also 
plan  the  construction  of  52  miles  of  long  distance  line  this 
summer,  with  exchanges  at  all  necessary  points. 

Plans  are  being  prepared  by  Charles  Brandeis,  consulting  en- 
gineer, Montreal,  for  a  new  steam  plant  of  2,000  h.p.  capacity 
for  the  Saraguay  Electric  &  Water  Company  and  tenders  will 
probably  be  called  at  an  early  date. 

It  is  now  definitely  stated  that  the  Bell  Telephone  Company 
will  erect  a  new  five  storey  exchange  on  the  Carrol  property 
at  Bay  and  Adelaide  streets,  Toronto.  The  estimated  cost  of 
the  proposed  building  is  $250,000. 

The  Portage  la  Prairie  town  counicl  have  engaged  Mr.  Skinner, 
an  electric  expert  of  Winnipeg,  to  make  a  report  on  the  best 
method  of  lighting  the  city,  whether  by  purchasing  the  existing 
plant,  installing  a  new  one  or  by  contract. 

The  Central  Light  &  Power  Company.  Wolseley,  Sask.,  will 
increase  the  capacity  of  their  plant  in  the  near  futvire.  It  is 
proposed  to  install  a  150  h.p.  gas  engine  and  suction  gas  pro- 
ducer and  a  90  kw.  generator.    Lee  Boyer  is  manager. 

George  Harper,  chief  engineer  of  the  International  Heating  & 
Lighting  Company,  Cleveland,  Ohio,  has  a  franchise  for  instal- 
ling a  gas  plant  at  Brandon,  Man.  TJie  work  of  laying  the 
mains  will  be  started  at  once.  About  fifteen  miles  of  mains 
will  be  laid  in  all. 

The  Montreal  city  council  have  decided  to  accept  the  ©ffer  of 
the  Robert  Compaiiy,  to  supply  electricity  in  the  city  for  lamps 
and  motors.  The  company  will  develop  power  on  the  Beau- 
harnois  Canal.  E.  A.  Robert,  E.  B.  Greenshields  and  G.  G.  Fos- 
ter, are  interested  in  the  enterprise. 

The  Vancouver  Island  Eastern  Railway  Company,  organized 
last  year  to  build  an  electric  railway  from  Esquimalt  Harbor, 
Vancouver  Island,  north  to  Seymour's  Narrows,  and  from  Bute 
Inlet  or  Frederick  Pass  to  Edmonton,  have  applied  for  a  charter. 
The  directors  include  T.  W.  Patterson  and  H.  A.  Munn,  Victoria, 
B.C.,  Jas.  Smith,  Edmonton,  Alta.,  and  M.  ,J.  Harvey,  Toronto. 

The  following  tenders  have  been  ^iwarded  at  Winnipeg  by 
the  Department  of  Telephones  and  Telegraphs:  Construction 
of  line  from  Winnipeg  to  St.  Anne.  .37  miles.  D.  R.  McLeod.  $55 
a  mile  for  .S2  foot  poles  and  .*5n  for  36  foot  poles;  Virden-St. 
Clair  line,  29  miles,  W.  G.  Wyatt,  $65  a  mile;  Selkirk  Gimli 
line,  42  miles,  Minnedosa-Binscarth  line,  103  miles,  Minto-Bel- 
mont  line.  60  miles,  and  Brandon-Rounthw-aite  line.  Stone  & 
Green,  $87  a  mile.  The  Northern  Electric  &  Manufacturing 
Company,  Montreal,  and  Canadian  Independent  Company,  Tor- 
onto, were  awarded  the  contracts  for  common  battery  and  tele- 
phone sets.  For  the  supply  of  lead  cable  the  Wire  &  Cable  Com- 
pany, Montreal,  were  the  successful  tenderers,  at  about  $40,000. 
The  Whitecross  Company,  Limited,  and  the  British  Insulated  & 
rielsby  Company.  Limited,  share  a  contract  for  150  tons  B.  B. 
No.  12  galvanized  iron  wire  at  three  cents  a  pound,  f.o.b.  Winni- 
peg, 


Electrical  Franchises,  their  Legal  Status  and  Basis  of  Valuation 

Paper  read  before  the  C.E.A.  Convention,  by  James  Bicknell,  Toronto. 


A  franchise  is  a  privilejie  of  a  public  nature  conferred  by 
or  under  lefjislative  authority- 

By  electrical  franchises,  for  the  purposes  of  this  paper,  must 
be  understood  the  riffhts  and  privileges  which  are  conferred 
upon  electrical  companies  with  respect  to  the  use  of  highways 
for  the  purposes  of  their  businesses. 

It  is  not  proposed  to  discuss  the  powers  which  are  conferred 
upon  electrical  companies  by  their  charters  except  in  so  far  as 
such  charters  confer  the  right  to  use  highways.  Electrical  com- 
panies are  in  almost  every  case  compelled  to  use  public  high- 
ways for  the  transaction  of  their  business.  It  is  true  that  in 
some  instances  small  electric  railways  are  operated  wholly  upon 
private  grounds,  and  there  are  also  many  isolated  electric  light 
plants  for  lighting  single  manufactories  or  large  business  houses, 
and  there  are  also  instances  of  telephone  and  telegraph  lines 
on  private  premises,  but  by  far  the  larger  proportion  of  all 
companies  doing  any  of  the  above  businesses  require  a  right 
of  way  over  public  highways.  This  right  consists  of  a  right  to 
set  their  poles  and  string  their  wires,  and  maintain  the  same  on, 
over  and  under  the  public  highways. 

The  power  to  grant  the  right  to  construct  and  maintain 
upon,  along,  over  and  under  a  public  highway  such  structures 
or  conduits  as  are  necessary  for  the  operation  of  telegraph, 
telephone,  electric  light  and  electric  railway  plants,  resides,  in 
the  first  instance,  in  the  legislative  body  having  jurisdiction 
over  the  subject  mater.  In  the  United  States  the  right  resides, 
in  the  first  instance,  in  the  State  Legislatures.  In  Canada  the 
legislative  power  is  divided.  The  Parliament  of  Canada,  which 
may  be  conveniently  caled  "The  Federal  Parliament,"  has 
under  the  constitution  the  exclusive  jurisdiction  over  railways, 
telegraphs  and  other,  works  and  undertakings  connecting  one 
province  with  any  other  or  others  of  the  provinces,  or  extending 
beyond  the  limits  of  any  province  and  over  such  works  as, 
although  wholly-  situated  within  one  province,  are  declared  by 
the  Parliament  of  Canada  to  be  for  the  general  advantage  of 
Canada  or  for  the  advantage  of  two  or  more  provinces-  On  the 
other  hand,  each  province  has  exclusive  jurisdiction  over  muni- 
cipal institutions,  property  and  civil  rights  within  its  borders, 
and  generally  all  matters  of  a  merely  local  or  private  nature. 

For  practical  purposes,  the  Dominion  Parliament  may  be  said 
to  have  the  jurisdiction  over  all  telegraph  lines  whether  con- 
structed by  telegraph  companies  or  by  railway  companies,  and 
over  the  trunk  or  long  distance  telephone  lines. 

There  are  some  electric  railways  situate  wholly  within  tlie 
province  of  Ontario  which  have  been  declared  by  parliament 
to  be  for  the  general  advantage  of  Canada,  and  are  therefore 
free  from  the  control  of  provincial  legislatures.  There  are 
others  which  extend  beyond  the  limits  of  the  province,  and  are 
therefore  properly  the  subject  of  Dominion  jurisdiction. 

The  principal  telephone  company,  the  Bell  Telephone  Company 
of  Canada,  is  incorporated  hy  an  act  of  the  Dominion  Parlia- 
ment passed  in  ISSO,  and  all  its  works  have  been  declared  to 
be  for  the  general  advantage  of  Canada. 

It  follows  that  the  Bell  Telephone  Company  has  acquired  from 
the  Legislature  of  Canada  all  that  is  necessary  to  enable  it  to 
carry  on  its  business  in  other  provinces  of  the  Dominion,  and 
that  no  provincial  legislature  is  competent  to  interfere  witli 
its  several  operations  as  authorized  by  the  Canadian  Parlia- 
ment. Under  its  Act  of  Incorporation  that  company  is  aiithor- 
ized  to  acquire  any  lines  for  the  transmission  of  telephone  mes- 
sages in  Canada  or  elsewhere,  and  to  construct  and  maintain 
its  lines  along  or  across  or  under  any  public  highways,  streets, 
bridges,  water  courses,  or  other  such  places,  or  across  or  under 
any  navigable  waters  either  wholly  in  Canada  or  dividing  (^ana- 
da  from  any  other  country. 

It  has  been  decided  by  the  hiijhest  court  of  the  Fnipire  thnt 
the  undertaking  of  the  Bell  Telephone  Company  is  one  single 
undertaking,  and  though  for  certain  purjtoses  its  business  Triay 
be  local,  it  is  one  entire  business,  and  for  the  purposes  thereof 
it  has  the  right  to  exercise  all  the  powers  conferred  by  the 
Act. 

It  has  been  contended  upon  the  part  of  niuniciiialities  tliat 
the  streets  and  highways  are  the  property  and  within  the  con- 
trol of  the  Provincial  Legislatures,  and  that  therefore  the 
Dominion  Parliament  should  not  interfere  therewith,  but  this 
contention  has  been  distinctly  negatived,  and  it  is  clearly 
settled  that  the  Dominion  Parliament  has  the  right  to  conf(>r 
upon  any  company  properly  incorporated  by  tliat  parliament 
powers  over  tnc  streets  and  liigliwdj'S  of  finy  nuiriicipality  in 


There  are  not  many  electrical  franchises  granted  by  parlia- 
ment direct.  The  case  of  the  Bell  Telephone  Company  is  an 
instance  of  such  a  franchise  granted  to  a  particular  company. 

Franchise  Provisions. 

The  Eailway  Act  of  Canada  contains  provisions  relating  to 
the  construction  of  telegraph  and  telephone  lines  by  railway 
companies,  and  also  contains  provisions  authorizing  any  com- 
pany empowered  by  parliament  to  constriict,  operate  and  main- 
tain, lines  of  telegraph  or  telephone,  or  for  the  conveyance  of 
light,  heat,  power  or  electricity,  with  the  consent  of  the  muni- 
cipal council  or  other  authority  having  jurisdiction  over  higli- 
ways,  to  construct  its  lines,  subject  to  certain  conditions,  upon 
the  highway  so  authorized,  and  the  Act  also  contains  provisions 
conferring  upon  the  Board  of  Railway  Commissioners  for  Cana- 
da the  authority  to  confer  the  right  upon  such  companies  to 
exercise  such  powers,  notwithstanding  the  refusal  of  the  muni- 
capility  to  grant  the  franchise,  provided  that  the  franchise  is 
not  exercised  for  the  purpose  of  selling  or  distributing  light, 
heat,  power  or  electricity,  in  cities,  towns  or  villages,  without 
the  company  having  first  obtained  consent  therefor  by  a  by-law 
of  the  municipality. 

All  telegraph  companies  incorporated  by  the  Parliament  of 
Canada  have  the  right  under  the  General  Telegraph  Act,  B.  S.  C. 
Chapter  126,  to  construct  their  lines  of  telegraph  along  and  upon 
any  of  the  public  roads  and  highways  or  across  or  under  any 
of  the  navigable  waters  in  Canada  without  the  consent  of  the 
municipalities,  subject  to  the  condition  that  the  lines  shall  be 
so  constructed  as  not  to  incommode  the  public  iise  of  such 
roads  or  highways,  or  to  impede  free  access  to  any  house  or 
other  building  erected  in  the  vicinity  of  the  same,  or  injurious- 
ly to  interrupt  navigation. 

The  charters  of  electric  railway  companies  generally  provide 
that  no  such  company  shall  use  any  part  of  a  highway  except 
with  the  consent  of  the  municipality  in  which  such  highway  is 
situate.  Such  was  the  provision  of  the  Street  Railway  Act 
under  which  the  earlier  street  railway  companies  were  incor- 
porated. Such  was  also  the  provision  of  the  Electric  Railway 
Act  of  189.5,  and  such  is  now  the  provision  of  the  Ontario 
Railway  Act  respecting  street  railways. 

The  original  Street  Railway  Act  was  intended  to  apply  to 
street  railways  constructed  for  the  purpose  of  one  niunici]>ality 
or  two  or  more  adjoining  municipalities. 

Municipalities  were  prohibited  from  granting-  to  street  rail- 
ways a  franchise  for  more  than  twenty  years.  The  Act  provided 
that  at  the  expiration  of  the  twenty  year  franchise,  or  at  the 
expiration  of  any  fifth  year  thereafter,  any  municipality  through 
which  a  street  railway  ran  might  assume  the  ownership  of  the 
railway.  This  meant  the  entire  railway.  If  the  railway  ex- 
tended into  more  than  one  municipality  it  was  provided  that  the 
municipality  having  the  larger  mileage  should  have  the  first 
right,  but  where  the  municipalities  were  of  a  different  character, 
the  right  of  purcli.nse  should  be  in  the  following  order  of  pre- 
ference: Fiist,  a  city;  second,  a  town;  third,  a  village;fourth, 
a  township. 

TTnder  the  Act  of  1006  a  street  railway  means  a  railway  con- 
structed or  operated  along  a  highway  under  or  by  virtue  of  ;ni 
asreement  with  or  a  by-law  of  a  city  or  town,  and  it  includes 
all  portions  of  such  railway  within  such  city  or  town  and  for 
one  and  a  half  miles  beyond  the  limits  thereof.  Franchises  to 
such  street  railways  must  not  extend  longer  tliiin  twenty  five 
years.  Such  street  railways  may  be  acquired  at  the  expiration 
of  the  twenty-five  year  period,  or  at  the  expiration  of  any  fifth 
year  thereafter,  by  the  city  or  town  municipality,  unless  the 
municipal  councils  agree  otherwise  between  themselves. 

Electric  railways  as  distinguished  from  street  railways  were 
formerly  governed  by  the  Electric  Railway  Act  of  1S0:">.  No 
limitation  was  by  that  Act  imposed  upon  the  duration  of  fran- 
chises granted  to  such  railways. 

The  Act  of  1006  now  provides  lhat  no  municipal  council 
shall  grant  to  any  railwav  company  operating  by  electricity 
any  privilege  to  operate  along  a  highway  for  a  longer  jieriod 
than  twenty-five  years.  At  the  exi)iration  of  twenty  five  years 
any  municipality  through  which  an  electric  railway  runs  may. 
with  the  written  consent  of  the  Ontario  Rnihvay  and  'Mnnicip;\l 
Board,  acquire  the  ownership  of  that  portion  of  every  electric 
railway  operating  within  its  limits. 

To  prevent  companies  having  franch'S(>s  from  mnniciii:ilit  ies 
escnping  from  the  operation  of  the  laws  of  Ontario,  the  Ontario 
Legislature  gf  1907  passed  an  Act  providing  that  any  public 
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utility  (which  words  comprise  waterworks,  gasworks,  electric 
bi'at,  light  aud  power  works,  telegraph  and  telephone  linos, 
railways  howevor  oporatod,  street  railways  and  works  for  the 
trausniissiou  of  gas,  oil,  and  water  or  eloetrifal  power  or  energy, 
or  any  siiitilar  works  supplying  tlio  general  public  with  neces- 
saries or  conveniences')  is  declared  to  be  a  work  for  the  general 
atlvautage  of  Canada,  and  if  absorbed  by  or  ani:ilgan\ated  with 
or  controlled  or  operated  by  any  other  conii>any  or  corporation 
whose  undertaking  shall  be  so  declared,  or  wliich  is  not  subject 
to  the  legislative  control  of  Ontario,  the  Lieutenant  Governor 
may  declare  that  the  franchises  of  such  public  utility  shall  be 
forfeited  and  thereupon  every  nuinici]ial  by  law  granting  such 
franchise  beconies  void,  subject,  however,  to  the  rights  of  the 
holders  of  debentures  issued  by  municipal  corporations  for  pay- 
ment of  any  bonus,  and  subject  also  to  the  claims  of  any  bona 
fide  creditor  of  such  public  utility.  It  was  also  provided  that 
thereafter  no  municipal  corporation  should  without  the  approval 
of  the  Lieutenant  Governor  in  council  grant  franchises  to  com- 
panies not  subject  to  provincial  control. 

It  follows  from  what  has  been  said  that  Iraiieliises  may  be 
granted : 

(a)  .  By  the  Federal  Parliament  to  such  companies  as  fall 
within  its  jurisdiction,  e.  g.,  railway,  telegraph,  long  dis- 
tance teleplione  and  similar  companies,  as  well  as  all  com- 
panies declared  by  parliament  to  bo  for  the  general  advant- 
age of  Canada,  or  any  two  or  more  provinces  thereof. 

(b)  .  By  provincial  legislatures  with  regard  to  all  companies 
of  a  local  or  private  nature. 

(c)  .  With  legislative  authority  by  any  municipal  corporation 
subject  to  the  restriction  that  no  municipal  corporation  may 
grant  a  franchise  to  a  Dominion  company  without  first 
obtaining  the  approval  of  the  Lieutenant  Governor  in 
council. 

Conflict  of  Franchises. 

Difficult  questions  froipiently  arise  with  regard  to  the  ad- 
justment of  rights  between  electrical  companies  authorized  to 
use  the  same  hlghwa3^  For  instance,  a  conflict  may  arise  be- 
tween a  telegraph  company,  and  (a)  an  electric  light  company, 
(b)  an  electric  railway,  (c)  a  telephone  company.  A  conflict 
may  also  arise  betwe&n  the  other  classes  of  companies. 

In  such  cases  it  is  necessary  to  examine  into  the  charters, 
franchises  and  powers  of  each  company,  and  to  ascertain  there- 
from how  far  if  at  all  a  prior  exclusive  right  has  been  granted 
to  the  company  first  occupying  the  ground.  For  instance,  the 
mere  right  of  a  telephone  company  to  string  poles  and  wires 
does  not  give  it  the  right  to  exclude  the  use  of  the  streets  by 
electric  railways  or  for  other  purposes  requiring  the  use  of 
electricity  whenever  the  use  of  this  agent  interferes  with  the 
use  of  the  telephone.  Neither  priority  of  grant  nor  priority 
of  occupation  will  ncessarily  avail  either  party. 

If  the  telephone  company  can  by  the  adoption  of  a  metallic 
circuit  or  similar  means  avoid  injury,  it  will  have  no  right 
to  prevent  another  company  from  using  in  a  reasonable  and 
proper  way  the  highways  over  which  its  franchise  extends. 

Where  a  telegraph  company  had  strung  its  wires  along  a 
street,  and  was  carrying  on  a  telegraphing  business,  an  electric 
light  company  was  enjoined  from  stringing  its  wires  at  such 
distances  of  the  wires  of  the  telegraph  company  as  to  create 
a  danger. 

On  the  other  hand  where  the  electric  light  company  had  al- 
ready strung  its  wires  and  was  operating  them,  the  telegraph 
company  could  not  compel  it  to  remove  them  so  as  to  allow  it 
to  occupy  the  street  under  a  franchise  granted  by  parliament. 
In  the  same  way,  an  electric  light  company  will  be  forbidden 
to  place  its  wires  so  close  to  telephone  wires  as  to  impair  the 
telephone  service. 

Monopolies  are  not  favored  by  the  law,  and  except  to  a 
telephone  company  for  five  year  periods,  the  granting  of  mon- 
opolies by  municipal  corporations  is  forbidden.  An  exclusive 
franchise  to  be  valid  must,  therefore,  be  confirmed  by  legis- 
lation. 

Even  franchises  granting  rights  to  construct  electric  railways 
upon  a  highway  will  be  so  construed  as  not  to  prevent  another 
railway  company  obtaining  a  franchise  for  constructing  its 
railway  upon  the  same  highway  unless  there  are  express  words 
making  the  earlier  franchise  exclusive. 

No  municipality  has  the  right  to  confer  upon  any  electrical 
company  the  right  to  string  its  wires  over  private  lands.  The 
stringing  of  such  wires  over  private  lands  is  technically  a  tres- 
pass which  may  be  restrained  by  injunction.  Modern  conditions 
however,  are  such  that  private  owners  for  the  convenience  of 
themselves  and  their  neighbors  seldom  object  to  telephone 
wires  passing  over  their  property.  By  a  recent  Ontario  Statute 
it  is  provided  that  no  telegraph  or  telephone  company  shall 
by  lapse  of  time  acquire  a  title  to  maintain  such  wires.  There 


has  been  no  similar  prohibition  enacted  against  other  electrical 
companies.  All  companies  should,  however,  be  careful  to  see 
that  in  all  cases  where  it  is  necessary  to  use  private  lands 
for  stringing  their  wires  they  acquire  a  grant  of  such  right 
either  in  perpetuity  or  for  some  lesser  period. 

A  franchise  is  not  property  which  can  be  taken  in  execution 
and  sold  by  a  shcrilT  for  debt.  If  the  franchise  is  by  the  terms 
thereof  or  by  the  statutes  applicable  thereto  transferable  from 
the  company  to  which  it  is  granted  to  another  company  or  in- 
dividuals, it  may  be  mortgaged  or  transferred  as  security  for 
debts  properly  incurred. 

A  franchise  may  be  altered  by  parliament  or  by  the  legis- 
lature. Neither  parliament  nor  the  legislature  in  revoking  or 
altering  a  franchise  need  grant  compensation.  It  is,  however, 
one  of  the  principles  of  the  British  constitution  that  parliament 
is  jiresumed  iieVer  to  act  unjustly,  and  any  Act  impairing  the 
rights  of  a  company  under  a  franchise  will  therefore  be  strictly 
construed  by  the  courts,  and  if  possible  such  construction  will 
be  given  to  it  as  will  prevent  any  injustice  being  done.  Excei)t 
the  right  to  revoke  or  alter  a  franchise  is  conferred  in  express 
terms  either  by  legislation  or  by  the  terms  of  the  franchise 
itself,  no  municipality  has  any  power  by  by-law  or  otherwise 
to  impair  the  rights  conferred  by  the  grant  of  the  franchise, 
and  any  by;law  or  resolution  purporting  to  do  so  would  on 
application  be  quashed. 

Franchises  may  by  proper  legislative  authority  be  taxed.  No 
tax  upon  a  franchise  as  such  has  so  far  been  imposed  in  On- 
tario. A  franchise  is  neither  real  nor  personal  property,  and 
is  therefore  not  the  subject  of  municipal  taxation. 

Expropriation. 

Powers  of  expropriation  of  franchises  are  frequently  con- 
ferred. The  Telegraph  Act  enables  the  Crown  to  expropriate 
the  property  of  telegraph  companies.  The  Hydro-Electric  Act 
enables  the  Hydro-Electric  Power  Commission  to  expropriate 
the  properties  of  electrical  companies  with  the  authority  of  the 
Jjieutenant  Governor  in  council.  Upon  any  acquisition  by  ex- 
propriation properly  so  called  the  full  value  of  the  property 
acquired  is  payable,  and  the  amount  must  be  setled  by  arbitra- 
tion. The  acquisition  of  the  properties  of  electrical  companies 
by  municipalities  at  the  expiration  of  their  franchises,  or  the 
acquisition  of  such  properties  with  a  view  to  municipal  owner- 
ship under  the  Conmee  Act  is  not  properly  speaking  expropri- 
ation. 

Section  566  of  the  Municipal  Act  of  Ontario,  commonly 
known  as  the  "Conmee  Act,"  provides  that  a  municipality 
shall  not  embark  in  the  business  of  supplying  electric  light 
until  after  a  by-law  has  been  passed  fixing  a  price  to  offer  for 
the  work  of  an  existing  company,  or  until  after  thirty  days 
have  been  elapsed  after  notice  of  such  price  has  been  communi- 
cated to  the  company  without  the  company  having  accepted  the 
same,  or  without  the  company  having  agreed  to  arbitration. 
This  provision  applies  only  to  an  electric  light  company  which 
has  supplied  electric  light  for  street  lighting. 

Upon  a  valuation  under  the  Conmee  Act  the  following  factors 
determine  the  value: 

1.  What  the  works  would  cost  if  then  constructed. 

2.  The  condition  of  the  works,  the  deterioration  thereof,  and 
whether  they  are  wholly  or  in  part  obsolete. 

3.  The  value  of  the  works  to  the  municipality  and  the  ex- 
tent to  which  the  municipality  can  make  use  of  the  same, 
and  the  value  for  commercial  and  such  other  purposes  as 
the  company  could  use  them  for. 

4.  The  cost  of  procuring  more  valuable  or  modern  improve- 
ments or  appliances,  and  the  cost  of  acquiring  the  right 
to  use  and  of  adopting  such  improvements. 

5.  No  allowance  is  to  be  made  with  respect  to  prospective 
profits  or  franchise. 

Notwithstanding  the  provisions  of  the  Conmee  Act,  the  legis- 
lature in  constituting  the  Hydro-Electric  Power  Commission  in 
1906  authorized  municipalities  to  purchase  from  the  Hydro- 
Electric  Commission  power  or  energy  for  the  uses  of  the  corpora- 
tion and  the  inhabitants  thereof  for  lighting,  heating  and  power 
purposes,  and  it  was  distinctly  provided  that  a  municipal  cor- 
poration entering  into  a  contract  with  the  Commission  should 
not  be  required  to  purchase  existing  plants.  The  Act  is  not 
intended  to  authorize  ruinous  competition  with  electrical  com- 
panies. On  the  contrary,  the  policy  of  the  Act  is  to  compel 
municipal  corporations  not  only  to  pay  the  cost  of  the  power 
acquired  from  the  Commission,  but  to  provide  a  sinking  fund 
for  the  payment  of  the  capital  invested  by  the  Commission 
within  thirty  years.  Power  is  given  to  any  municipal  corpora- 
tion, company  or  person,  to  complain  to  the  Commission  if  any 
municipal  corporation  is  making  use  of  the  power  conferred 
upon  it  for  the  purpose  of  granting  bonuses  by  supplying  light, 
power,  or  heat  below  cost  to  manufacturers  or  others. 
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If  these  provisions  are  carried  out  in  good  faith  by  the 
various  municipalities,  it  is  possible  that  no  municipality  will 
bo  able  to  afford  to  supply  light,  heat  or  power  at  as  low  a  rate 
as  an  electrical  company  efficiently  and  economically  managed. 

In  the  exercise  of  its  statuory  powers  over  highways  an  elec- 
trical company  is  authorized  to  create  what  would  otherwise 
be  a  nuisance;  e.  g.,  an  electric  railway  company  is  allowed  to 
obstruct  a  highway  with  its  rails,  poles  and  wires;  telephone, 
telegraph  and  electric  light  companies  are  allowed  also  to  ob- 
struct and  disfigure  highways;  but,  save  so  far  as  reasonably 
necessary,  no  such  company  is  authorized  to  create  a  nuisance. 
It  is,  in  other  words,  bound  not  to  create  a  nuisance  wherever 
in  reason  its  powers  may  be  so  exercised.  An  electric  light 
company  has  therefore  been  restrained  from  carrying  on  opera- 
tions causing  so  much  vibration  to  a  house  upon  adjoining 
land  as  to  render  such  house  uninhabitable.  Street  railway 
companies  have  been  restrained  from  maintaining  stables  ad- 
joining dwelling  houses  in  such  a  manner  that  the  noise  from 
the  horses,  prevented  the  convenient  enjoyment  of  the  houses. 

Basis  of  Valuation  of  Franchises. 

The  law  does  not  prescribe  any  rule  placing  a  valuation  upon 
an  electrical  franchise.  The  existence  of  the  franchise  frequent- 
ly has  an  important  bearing  upon  the  value  to  be  placed  upon 
the  other  property  of  the  company.  The  valuation  to  be  placed 
upon  such  property  depends  upon  the  consideration  of  the  situ- 
ation at  the  time  when  the  value  has  to  be  fixed.  There  are 
three  possible  situations  which  have  to  be  considered,  namely: 

1.  If  the  franchise  is  at  an  end  and  the  municipality  is  not 
empowered  to  acquire  the  property  of  the  company,  the 
value  of  the  property  of  the  company  is  no  higher  than  the 
value  of  the  bare  materials.  The  reason  for  this  is  that 
no  one  has  the  right  to  retain  or  use  them  in  the  situation 
in  which  they  are  found. 

2.  If  the  franchise  has  expired  but  the  municipality  or  other 
persons  may  either  possess  or  be  in  a  position  to  acquire 
a  new  franchise,  the  value  is  such  sum  as  it  would  cost  to 
construct  and  establish  the  same  with  a  deduction  of  a 
proper  sum  in  respect  of  depreciation. 

3.  If  the  franchise  has  not  expired,  and  the  right  to  use  the 
property  is  either  to  continue  in  perpetuity,  or  for  a 
time  limited,  this  right  is  inherent  in  the  right  of  property, 
and  in  such  case  the  valuation  has  to  be  made  upon  the 
basis  of  capitalizing  the  annual  sum  which  a  tenant  would 
be  called  iipon  to  pay  as  a  rental  therefor.  In  other  words, 
the  net  earnings  of  the  company  and  its  prospects  have  to 
be  taken  into  consideration,  and  a  fair  capitalized  value 
allowed  therefor. 

No  sum  is  therefore  allowed  as  the  value  of  a  franchise  which 
has  expired. 

Applying  these  principles  to  some  concrete  cases  by  way  of 
illustration,  the  following  results  are  obtained: 

(a)  .  If  the  property  of  a  telegraph  company  should  be  ex- 
propriated by  His  Majesty,  the  full  value  of  the  property 
based  upon  the  net  earnings  should  be  allowed. 

(b)  .  If  the  property  of  the  Bell  Telephone  Company  should 
be  expropriated,  it  would  be  entitled  to  an  allowance  for 
its  franchise  based  upon  its  net  earnings. 

(c)  .  If  the  property  of  an  electric  railway  company  having 
an  unexpired  franchise  either  in  perpetuity  or  for  a  limited 
time  should  be  expropriated,  an  allowance  would  have  to 
be  made  for  its  franchise  based  upon  its  net  earnings  and 
upon  the  period  which  the  franchise  had  to  run. 

(d)  .  If  the  property  of  a  street  railway  company  were  acquir- 
ed by  a  municipality  at  the  expiration  of  its  twenty  or 
twenty-five  year  franchise,  no  allowance  would  be  made 
for  franchise. 

(e)  .  If  the  property  of  an  electric  light  company  were  ac- 
quired pursuant  to  the  provisions  of  the  Conmee  Act  no 
allowance  would  be  made  for  franchise. 

(f)  .  If  the  property  of  an  electric  light  or  power  company 
were  acquired  by  the  Hydro-Electric  Commission,  allowance 
would  have  to  be  made  for  franchise,  but  the  effect  of 
municipal  competition  under  the  Act  would  have  to  be 
taken  into  consideration. 

(g)  .  If  the  part  of  an  electric  railway  within  a  particular 
municipality  were  assumed  by  tlie  municipality  at  the  ex- 
piration of  the  twenty-five  year  franchise,  the  valuation 
would  be  upon  the  basis  of  the  cost  of  construction  and 
establishment  of  the  railway  with  proper  deduction  for 
depreciation. 


The  Moose  Jaw,  Sask.,  town  council  have  awarded  the  con- 
tract for  the  new  generating  unit  to  the  Canadian  General  Elec- 
tric Company,  at  $36,000. 


Sparks. 

The  electric  light  plant  at  Sherbrooke,  Que.,  has  recently  been 
taken  over  by  the  corporation. 

The  City  of  Sherbrooke,  Sherbrooke,  P.  Q.,  have  retained  Mr. 
R.  S.  Kelsch,  Consulting  Engineer,  Montreal,  in  connection 
with  the  additions  to  their  power  plant  consisting  of  new  500 
kw.  generator,  switchboards,  etc. 

Mr.  S.  T.  Faram,  Toronto  representative  of  the  Benjamin 
Electric  Manufacturing  Company  of  Chicago,  was  married  on 
June  3rd  to  Miss  Augusta  Ogilvie.  The  bride  and  groom  spent 
a  couple  of  weeks  visiting  Mr.  Faram 's  old  home. 

The  annual  convention  of  the  Association  of  Eailway  Tele- 
graph Superintendents  was  held  at  Montreal  during  the  last 
week  of  June.  Mr.  W.  J.  Camp,  electrical  engineer  of  the  Cana- 
dian Pacific  Telegraphs,  Montreal,  was  elected  president. 

An  electrical  engineer  is  wanted  by  the  city  of  Toronto  to 
prepare  plans  and  specifications  for  a  distributing  plant  and 
superintend  the  construction  thereof.  Applications  will  be  re- 
ceived at  the  City  Hall  by  Joseph  Oliver,  Mayor,  until  July  1'.',. 

In  connection  with  changes  which  the  Consolidated  Elevator 
Company  of  Fort  William  propose  making  in  their  electric  in- 
stallation, they  have  consulted  Mr.  C.  W.  Stokes,  of  Ilarpell- 
Stokes,  Limited.  Mr.  Stokes  recently  spent  a  week  in  Fort  "Wil- 
liam looking  into  the  situation. 

The  Central  Heat,  Light  &  Power  Company  have  placed, 
through  Messrs.  Laurie  &  Lamb,  consulting  engineers,  Montreal, 
their  order  for  a  fourth  Beliss  engine  for  their  power  house  on 
St.  Peter  street,  Montreal.  This  engine  will  be  of  430  h.p.  with 
25  per  cent,  overload  capacity. 

Southam,  Limited,  Montreal,  have  their  new  establishment 
completely  equipped  with  individual  motor  drive.  The  Crocker- 
Wheeler  motors  were  installed  and  the  complete  plant  was 
purchased  and  installed  under  the  supervision  of  E.  S.  Kelsch, 
Consulting  Engineer,  Montreal. 

The  Board  of  Control,  Winnipeg,  Man.,  have  accepted  the 
tender  of  J.  J.  Gartshore  &  Company  for  the  supply  of  850  tons 
of  steel  rail  for  use  on  the  Pointe  du  Bois  tramway.  The  con- 
tract for  supplying  spike  attachments,  etc.,  was  awarded  to  the 
Montreal  Eoller  Mills  Company. 

The  Canada  Tag  and  Label  Company,  Montreal,  have  their 
new  stablishment  completely  equiped  with  individual  motor 
drive.  The  Crocker-Wheeler  motors  were  installed  and  the  com- 
plete plant  was  purchased  and  installed  under  the  supervision 
of  E.  S.  Kelsch,  Consulting  Engineer,  Montreal. 

The  City  of  Montreal  have  ordered  one  of  the  well-known  Bel- 
liss  engines  of  triple  expansion  type,  and  of  750  to  800  h.p.  for 
the  low  level  pumping  station.  The  engine  will  be  directly  con- 
nected to  a  Worthington  centrifugal  pump.  The  contract  for 
the  installation  was  taken  by  the  John  McDougall  Caledonian 
Iron  Works,  Limited,  Montreal. 

Mr.  J.  C.  Eoyce,  engineer,  Toronto,  has  returned  from  London, 
Ont.,  where  he  has  been  inspecting  the  Gould  storage  battery 
plant,  recently  installed  by  the  London  Street  Eailway  Com- 
pany. While  in  London  Mr.  Eoyce  also  made  an  examination  of 
the  McClary  manufacturing  Company's  200  h.p.  gas  power  plant 
which  he  recently  installed  for  them,  and  found  it  giving  good 
satisfaction. 

The  Montreal  &  Southern  Counties  (Electric)  Eailway  Com- 
pany have  opened  offices  at  605  and  656  Canadian  Express 
building,  McGill  street,  Montreal.  W.  B.  Powell  is  manager  of 
the  company,  and  .T.  A.  Burnett  stiperintendent  and  electrical 
engineer.  Work  is  now  proceeding  on  the  Montreal-St.  Lambert 
section  of  this  road,  and  entry  into  the  city  of  Montreal  has 
been  arranged  for. 

Laurie  &  Lamb,  Board  of  Trade  Building,  Montreal,  Canadian 
agents  for  Crossley's  gas  engines  and  suction  gas  plants,  are 
tell  of  their  good  points,  on  a  large  illustrated  postcard.  A 
picture  is  shown  of  the  suction  gas  plant  and  engine,  which  they 
claim  gives  18  h.p.  10  hours  a  day  for  a  year  at  a  total  fuel  cost 
of  $135,  or  $7.5n  per  horse-power.  The  space  occupied  by  tin- 
plant  and  engine  is  19  feet  by  12  feet,  but  larger  or  smaller 
sizes  are  made  to  meet  requirements. 

The  re  construction  of  the  Quebec  Eailway  I/iglit  and  Power 
Company's  property  is  nearing  completion.  The  transmission 
line  has  been  changed  from  5,000  to  25.000  volts.  A  large 
storage  battery  has  been  installed  which  will  be  of  great  benefit 
during  the  coming  Tercentinary.  The  new  substation  is  com- 
pleted, and  the  apparatus  placed  und<>r  operation.  The  trans- 
formers, switchboards,  liglitning  arrcst(M-s,  etc.,  were  furnished 
by  the  Canadian  Westinghouse  Company,  Tiimited.  The  re- 
designing of  plant  and  installation  of  apparatus  is  being  done 
by  E.  S.  Kelsch,  Consulting  Engineer,  Montreal. 


Power  Rates  and  Factors  which  Influence  them 

Paper  read  before  C.E.A.  Convention  by  W.  N.  Ryerson,  Niagara  Falls,  Ont. 


In  the  study  of  power  rates  it  must  be  evident  that  they  will 
neeessarilv  vary  as  the  oost  of  supplyiii};  the  various  chissos 
of  load  to  the  power  eonipany  varies.  All  lefjitiniate  business 
coneerus  are  entitled  to  a  reasonable  return  on  the  investment 
nooess!»ry  to  earry  on  their  atYairs,  and  the  legal  right  to  vary 
their  prioes  in  the  same  locality,  in  aecordance  with  the  cost  of 
the  particular  service,  has  been  passed  on  several  times  by 
courts  throughout  the  ITnited  States,  and  in  the  absence  of 
legislation  lixing  rates  or  delegating  this  power  to  commissions 
or  other  bodies,  it  has  been  held  that  electric  light  and  power 
companies,  as  well  as  gas  companies,  may  require  and  collect 
minimum  charges,  even  though  the  price  of  the  power  or  gas 
consumed  has  not  anu>unted  to  the  minimum  asked.  The  right 
has  also  been  recognized  to  charge  one  customer  one  rate,  who 
uses  his  power  at  other  than  peak  periods,  while  another  custom- 
er, under  otherwise  similar  conditions,  but  who  cannot  or  will 
not  shut  down  or  reduce  the  amount  of  his  power  during  peaks, 
is  charged  more. 

The  factors  which  have  the  greatest  influence  upon  the  rates 
to  be  charged  are:  First,  the  distance  of  the  customer  from  the 
source  of  supply;  second,  the  amount  of  power  the  customer  de- 
sires to  use;  third,  the  character  of  the  customer's  load — 
whether  steady  or  intermittent,  and,  if  the  latter,  the  time, 
frequency  and  duration  of  peaks,  or,  in  other  words,  the  load 
factor;  fourth,  the  average  power  factor;  and,  fifth,  whether 
the  load  will  be  balanced  or  unhalaiicod. 

The  first  two  factors  are  well  understood  and  require  little 
comment.  It  is  evident  that  increased  investment  in  circuits 
to  reach  the  customer,  as  well  as  the  size  of  conductor  necessary 
to  carry  his  load,  must  be  taken  into  account  in  fixing  the  rates 
to  be  charged.  It  is  also  plain  that,  other  things  being  equal, 
10,000  h.p.  can  be  sold  at  a  lower  price  per  h.p.  than  500  h.p. 
The  question  of  load  factor,  however,  is  by  far  the  most  im- 
portant element  entering  into  the  cost  of  supplying  power  and 
at  the  same  time  is  usually  the  most  difficult  to  explain  to  a 
non-technical  man.  More  will  be  said  about  load  factor  further 
on  in  this  paper.  Power  factor  also  is  very  important,  but  this 
may  be  taken  account  of  very  easily.  One  method  is  to  allow 
the  customer  a  power  factor  as  low  as,  say,  90  per  cent.,  but 
should  it  go  below  this  figure,  require  from  him  a  payment 
based  upon  90  per  cent,  of  the  kilovolt  amperes — periodical  tests 
to  be  used  for  purposes  of  determination. 

Unbalancing  is  not  usually  so  serious,  except  in  the  case  of 
large  single-phase  electrolytic  or  arc  furnaces,  and  in  these 
cases  it  is  well  to  allow  say  10  per  cent,  of  unbalancing.  In 
other  words,  should  the  ditference  between  any  two  phases  be 
greater  than  10  per  cent,  of  the  lesser,  then  the  power  to  lie 
charged  for  shall  be  computed  on  the  assumption  that  the  cur- 
rent, and  therefore  the  power  taken  from  each  side  of  the  phase 
is  equal  to  the  greatest  amount  actually  taken  from  any  one 
place. 

The  following  are  the  principal  methods  at  present  used  in 
charging  for  power:  The  flat  rate;  the  meter  rate — with  or 
without  a  service  charge.  In  addition  to  these  there  is  a  method 
not  largely  used,  but  which  has  a  great  deal  to  commend  it, 
which  is  termed  the  "Sliding  Scale."  The  fourth  method, 
with  only  limited  application,  is  what  has  been  termed  "Second 
Class  Power." 

The  Flat  Kate. 

This  method  is  undoubtedly  in  most  cases  the  best 
for  the  power  company,  as  under  it  should  the  customer's 
load  factor  be  comparatively  low,  the  installed  capacity  of  the 
power  plant  may  be  oversold.  Certain  types  of  load  lend  them- 
selves naturally  to  this  method  of  charging,  such,  for  instance, 
as  electrolytic  and  other  furnace  loads  running  twenty-four 
hours  per  day  and  usually  at  a  very  steady  rate.  In  this  form 
of  contract  it  is  usual  to  require  the  customer  to  contract  for  a 
minimum  amount  of  firm  power  for  which  he  is  obliged  to  pay 
whether  he  uses  it  or  not.  It  is  essential  to  meter  the  power 
by  means  of  a  curve  drawing  wattmeter,  which  will  show  every 
variation  and  determine  whether  the  agreed  minimum  firm 
power  has  been  exceeded,  at  what  times,  and  by  what  amounts. 
The  usual  method  of  determining  the  l)ill  is  by  averaging  the 
daily  peaks  throughout  the  period  for  which  charge  is  made, 
these  peaks  being  of  any  pre-determined  length.  Another 
method  sometimes  used  is  to  equip  the  circuit  with  an  automatic 
overload  circuit  breaker,  so  adjusted  as  to  open  the  circuit 
whenever  the  agreed  amount  of  power  is  exceeded.  In  soTiie 
foms  of  contract  it  is  provided  that  the  customer's  load  shall 


increase  by  regular  increments  at  stated  times,  and,  that  fur- 
thermore, should  his  maximum  peak  exceed  his  firm  minimum 
power  by  a  certain  percentage,  varying  from  10  per  cent,  to  40 
I)er  cent.,  depending  upon  the  amount  of  firm  power,  his  mini- 
mum firm  power  will  thereby  automatically  increase  to  the  qoint 
of  the  maximum  swing,  and  that  this  amount  shall  thereafter 
be  taken  and  paid  for.  The  usual  objection  to  the  Flat  Kate 
method  of  charging  is  that  it  has  a  tendency  to  make  the 
customer  wasteful  of  his  power.  Another  objection  is  that  the 
curve  drawing  wattmeter,  which  is  necessary  for  accurate  de- 
termination under  this  form  of  contract,  is  not  as  simple  and 
reliable  as  the  integrating  wattmeter,  and  costs  considerably 
more. 

The  Meter  Rate. 

This  is  the  most  ,  universally  used  and  best  under- 
stood method  of  charging  for  power.  By  it  book-keeping 
is  simplified,  and  the  meters  required  are  more  reliable  as  well 
as  cheaper,  but,  as  generally  employed,  it  has  the  distinct  disad- 
vantage of  not  distinguishing  between  a  customer  having  a 
high  load  factor  and  one  having  a  low  load  factor,  and  is,  there- 
fore, not  equitable  to  both  parties  unless  the  rates  are  carefully 
chosen  or  combined  with  some  method  of  service  charge,  or  a 
penalty  for  excessive  peaks,  etc.  So  well  is  this  recognized 
that  the  straight  meter  is  rarely  used  at  the  present  time,  ex- 
cept in  very  small  units,  and  it  is  more  usually  combined  with  a 
service  charge  (guaranteed  minimum  payments  per  horse-power 
installed),  or  by  differential  rates,  the  higher  rates  being  charged 
during  peak  hours.  This  latter  method  leads  to  complication  in 
the  meters  and  is  undesirable.  Another  method  proposed  for 
selling  power  under  the  Meter  Eate  is  a  scale  of  reduction  in 
prices  per  kilowatt  hour  as  the  number  of  kilowatt  hours  during 
the  period  of  charge  increases  and  as  the  minimum  payments, 
guaranteed  by  the  prospective  customer,  also  increase.  This 
method  may  be  so  arranged  as  to  take  account  of  load  factor, 
by  guaranteeing  a  minimum  payment  per  horse-power  of  con- 
nected load  for  the  period  of  charge;  the  larger  the  guarantee 
the  lower  the  price  per  kilowatt  hour  becomes.  Maximum  de- 
n  and  meters  have  been  used  to  some  extent,  but  they  have 
not  been  developed  to  such  a  point  as  to  be  considered  commer- 
cial. The  usual  method  with  these  maximum  demand  meters 
is  to  make  a  certain  charge  per  kilowatt  of  maximum  demand 
plus  a  small  charge  per  kilowatt  hour  of  consumption. 

Various  methods  of  determining  service  charges  have  been 
used,  but  the  usual  one  is  to  base  the  charge  upon  the  installed 
capacity  of  apparatus,  varying  the  amount  with  the  various 
types  of  installations  and  based  upon  previous  experience.  It 
is  difficult  to  convince  a  customer  of  the  justice  of  such  a 
charge  and  the  method  of  arriving  at  it.  It  is  at  times  neces- 
sary to  limit  the  hours  run  by  a  factory  or  other  user  during 
the  winter  months,  in  order  that  they  shall  not  be  run  during 
times  of  peak  load  on  the  station.  This  point  will  be  taken  up 
later,  in  connection  with  "Second  Class  Power." 

The  Sliding  Scale. 

This  form  of  contract  is  based  upon  the  customer's 
load  factor  solely,  but  the  power  is  sold  on  a  maxi- 
mum demand  basis,  the  rate  per  horse-power  per  year  varying 
between  fixed  limits  in  each  particular  case  corresponding  to  the 
load  factor.  The  load  factor  is  based  on  a  twenty-four  hour 
day  and  is  taken  over  the  period  for  which  charge  is  made  (usu- 
ally one  month.)  The  average  demand  is  the  total  kilowatt 
hours,  or  horse-power  hours  consumed  during  the  month,  divided 
by  the  number  of  hours  in  the  month.  The  maximum  demand 
for  one  day  is  the  mamimum  peak  lasting  for  a  period  of  one 
minute  or  more,  and  as  shown  by  a  curve  drawing  wattmeter. 
The  maximum  demand  for  one  month  is  taken  as  the  average  of 
the  daily  one  minute  peaks  during  the  month. 

A  series  of  curves  is  drawn  up  for  each  particular  locality 
based  on  a  flat  rate  curve,  "C,"  which,  in  this  particular  case 
reaches  $15  per  horse-power  per  year  at  1,000  horse-power.  This 
Flate  Eate  curve  is  arrived  at  by  adding  together  all  the  various 
factors  entering  into  the  cost  of  delivering  power  to  the  locality 
in  question,  taking  into  account  the  decrease  in  cost  per  horse- 
power per  year,  as  the  ainouut  consumed  increases,  and  assum- 
ing that  power  sold  on  the  Flat  Eate  basis  would  have  a  load 
factor  of  approximately  TOO  per  cent.  Should  the  customer's 
load  factor  be  low  the  power  company  may  oversell  its  plant 
capacity  as  previously  mentioned,  to  an  extent  which  can  only 
be  arrived  at  by  experience,  but,  in  general,  it  will  increase  as 
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the  number  of  comparatively  small  installations  connected  to  it 
increases. 

The  maximum  rate  curve  "B"  and  the  minimum  rate  curve 
"A"  are  arrived  at  from  experience  and  by  the  "law  of  prob- 
ability," the  one  being  above  and  the  other  below  the  $15  base 
curve. 

Thus  assuming,  referring  to  these  curves,  that  the  customer 
wishes  to  contract  for  .500  h.p.  His  fiat  rate  will  be  .$10  per 
horse-power  per  year,  his  minimum  rate  $10,  and  his  maximum 
rate  $20.  If  during  any  one  month  his  maximum  demand  (or 
the  average  of  his  daily  one-minute  peaks)  has  been  510  h.p. 
and  his  average  demand  204  h.p.,  then  his  load  factor  for  the 
month  would  be  204  divided  by  510  =  .04,  and  the  rate  per  h.p. 
per  year  would  be  $10  +  $10  x  .4  =  $14,  and  the  monthly  bill 
would  be  510  x  $14  $59.5 — or,  in  other  words,  the  rate  per 
horse-power  per  year  is  determined  by  adding  to  the  minimum 
rate  (or  the  rate  at  zero  load  f actor;  the  load  factor  times  the 
ditference  between  the  minimum  and  maximum  rates.  Suppos- 
ing the  month  in  question  to  have  been  one  of  31  days,  the  aver- 
age demand  would  correspond  to  a  consumption  of  151,776  horse- 
power hours,  which  would  cost  him  0..39  cents  per  horse-power 
hour  or  0.52  cents  per  kilowatt  hour. 

Now,  suppose  that  in  another  month  the  maximum  demand 
remained  510  h.p.  as  before,  while  the  average  demand  increased 
to  408  horse-power,  thus  making  his  load  factor  .8  instead  of  .4, 
the  rate  per  hourse  power  per  year  would  then  be  $18  and  the 
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monthly  bill  $765.  This  is  at  the  rate  of  0.25  cents  per  horse- 
l)ower  hour,  or  0.34  cents  per  kilowatt  hour,  thus  showing  con- 
clusively that,  under  this  method  of  charge,  there  is  a  strong 
inducement  for  the  customer  to  increase  his  load  factor. 

Certain  manufacturing  processes  lend  themselves  leiid- 
ily  to  intermittent  service,  although  having  a  high 
load  factor  while  in  operation.  In  this  class  are  certain 
electrolytic  and  smelting  processes.  One  method  of  handling 
this  business  is  to  contract  with  them  for  certain  minimum 
amount  of  power  to  be  used  twenty-four  hours  per  day  (so- 
called  First  Class  Power),  and  then  during  certain  hours  when 
the  remainder  of  the  power  station  load  is  light  allow  them  to 
take  a  much  larger  amount,  paying  for  both  kinds  of  power  on 
the  Flat  Rate  liasis.  This  latter  excess  has  been  called  "Second 
Class  Power,"  and  it  is  evident  (hat  a  very  low  rate  per  horse- 
power hour  or  per  kilowatt  hour  cau  be  made  for  it,  where  the 
conditions  are  otherwise  favorable. 

Although  heretofore  there  has  existed  a,  wide  diver- 
sity of  opinion  among  the  various  conipani(>s  in  regard  to 
the  manner  of  charging  for  ])ower,  it  is  the  writer's  opinion  that 
this  is  fast  disappearing  and  that  ])ower  customers  are  becoming- 
divided  naturally  into  certain  definite  classes,  based  upon  exper- 
ience with  similar  cases,  and  for  each  of  which  a  definite  mctliod 
of  charging  can  be  arranged  so  that  the  inconui  to  the  central 
station  will  be  as  nearly  as  possinle  proportional  to  the  actual 
cost  of  supplying  them  with  power.  The  writer  holds  no  brief 
for  any  particular  method  of  charging,  but  ])refeis  wliat  has 
been  described  as  the  "Sliding  Scale"  contract,  es])ecially  where 
])ower  is  dei-ived  from  waterfalls,  on  the  ground  1  hat  it  olTers 
greater  iii(lnc(>ments  to  raising  the  load  factor. 

Fortnnately  there  has,  so  far,  been  no  legislation  in  the  Do 
minion  of  Canada  regarding  rates  for  electric  light  or  power, 


and  it  would  seem  that  the  various  members  of  the  Canadian 
Electrical  Association  should  be  on  the  alert  to  forestall  and 
prevent  such  legislation,  by  so  adjusting  their  rates  of  charging 
that  no  inequality  or  unfairness  can  be  claimed.  Such  a  course 
will  in  a  large  measure  forestall  any  legislation,  which  is  almost 
certain  to  be  detrimental  to  the  power  companies. 


Municipal  Ownership  Folly. 

Municipal  ownership  in  Canada,  especially  in  Ontario  and 
Western  f^anada,  has  assumed  alarming  proportions.  In  using 
the  word  "alarming"  it  is  from  a  tax-payer's  and  not  from  a 
central  station  man's  point  of  view,  for,  if  we  are  to  be  placed 
in  the  position  of  our  Australian  friends  where  municipal  owner- 
ship has  been  such  a  great  success  (?)  tax  payers  surely  will 
have  cause  for  alarm. 

For  several  years  the  electric  light  and  gas  companies  in  the 
United  States  have  had  to  combat  the  municipal  ownership  craze, 
which,  at  one  time,  promised  to  give  cause  for  alarm.  How- 
ever, the  tide  has  turned  over  there,  and  the  figures  of  late 
show  that  the  relatively  small  growth  of  the  municip.al  plant  is 
sufficient  and  good  ground  for  the  optimistic  feeling  expressed 
by  those  interested,  as  wo  are,  in  central  station  lighting  and  dis- 
tributing work. 

Statistics  for  the  half  year  ending  September  Inst  show  the 
value  of  municipal  plants  constructed  to  have  been  $650,000, 
while  the  private  plants  constructed  during  the  same  period 
cost  over  $18,000,000. 

While  it  appears  that  Canada  must,  pass  throu<rh  a  wave  of 
municipal  ownership  folly,  it  is  hoped 'that  we  will  not  have  to 
contend  with  this  burden  for  any  such  length  of  time  as  our 
friends  across  the  water  and  across  the  line. 

In  connection  with  the  wonders  of  municipal  ownership,  it 
is  interesting  to  find  that  this  matter  has  received  the  attention 
of  the  Senate,  and  that  all  public  men  are  not  of  the  same  mind 
on  municipal  ownership,  but  that  there  are  some  broad-minded 
and  deep-thinking  men  who  view  this  matter  in  a  different 
I'Cht,  and  who  have  alreadv  voiced  their  sentiments  in  a  manner 
that  must  have  considerable  effect. 

Perhaps  the  most  interesting  words  uttered  bv  a  public  man 
on  this  point  during  the  past  several  years,  will  be  found  in  the 
speech  of  the  flon.  Senator  Belcourt  made  before  the  Senate 
in  Ottawa  on  Wednesday.  March  25th  of  this  year  and  a  few 
(juotations  from  this  speech  may  not  be  out  of  place. 

Senator  Belcourt  points  out  that,  "The  function  of  Govern- 
ment is  to  protect  society  against  foreign  aggression. — to  defend, 
I'v  wise  administration  of  justice,  each  of  its  members  agaiiist 
e\ery  unjust  enterprise,  and  finally  to  provide  the  community 
with  cevtain  indispensable  establishments,  which  do  not  appear 
(o  the  Government  to  be  susceptible  to  individual  creation  or 
maintenance. ' ' 

We  surely  have  an  abundance  of  jiroof  to  show  tliat  the  (dec- 
trie  light  a'ld  power  industry  does  not  come  und(>r  this  headinir. 

The  word  "alarming"  used  in  the  fore.ooing  remarks  will 
not  be  considered  out  of  place  or  inadvisedly  used  if  we  refer 
again  to  some  fi<rures  given  in  the  Hon.  Senator's  speech,  where- 
in it  is  shown  that  "with  1-11  of  the  population  of  the  TTjiited 
Kingdom,  Australia's  debt  per  head  is  more  than  three  times 
as  much  as  that  of  the  United  Kingdom.  Australia  has  1-20 
of  the  population  of  the  TTnited  States,  and  its  debt  per  head 
is  twenty  four  tirru's  larger  than  that  of  the  TTnited  States. 
Canada  with  1-5  mon^  in  population  has  a  debt  ]ier  head  which 
is  seven  times  smallci'  than  that  of  .Xustralia. " 

The  Hon.  Senator's  speech  contains  an  abundance  of  food 
for  reflection  for  the  municipal  ownership  advocates,  and  will 
be  found  equally  iTiteresfing  to  those  engaged  in  electric  lii'ht 
and  power  work-.  Tt  is  to  be  hoped  that  his  remarks  on  this 
subject  may  be  tal<en  to  indicate  that  the  tide  is  turning 
against  the  municipal  ownership  folly. 


Tenders  will  shortly  be  taken  for  the  installation  of  heating 
apparatus,  electric  elevators  and  laundry  machinery  in  the  Tiew 
hospital  building  at  Calgary,  Alta. 

An  advice  from  Vancouver  states  that  platis  have  been  pre- 
pared by  F.  K.  T?ogers  for  the  erection  of  a  $40,000  power  plant 
in  connection  with  the  Tfidden  Creek  mines  at  Goose  Bay,  Obser- 
vatory Inlet.    The  plant  will  be  installed  this  summer. 

The  Provincial  Government  of  British  Colundiia  has  ap))roved 
the  plans  of  the  Prince  Pupert  Power  &  Tjight  C(un]iatiy,  who 
are  authorized  to  constriud  a  svstem,  including  dam,  pipe  lines 
.and  power  houses  at  or  ne.ar  Woodworth  T/ake,  Shoow:ihtlans 
river,  in  the  Skeena.  river  mining  division,  ,and  to  transmit  and 
distribute  electricity  to  various  points  on  the  Tsimpseau  penin- 
sula, Kaien  and  Digby  islands. 


ELECTRICAL  PLANT  EARNINGS  PER  CAPITA 

Paper  read  before  the  C.E.A.  Convention  by  W.  A.  Bucke,  Toronto. 


In  doalin<:  with  such  n  suhjeot  as  this  it  is  essential  that  exact 
and  full  information  should  be  available  from  a  large  number 
of  plants  throughout  the  district  under  examination. 

When  I  was  first  asked  to  prepare  this  pajier  it  was  thought 
that  such  data  was  available  for  Canada  and  that  an  analysis 
could  he  made  which  would  be  comprehensive  of  the  whole  sub- 
ject. Upon  examination,  however,  it  developed  that  there  was 
not  and  had  never  been  any  data  compiled,  and  it  became  neces- 
sary to  obtain  same  at  first  hand.  In  an  endeavor  to  do  this  T 
sent  out  about  one  hundred  circulars,  asking  thirty-three  ques 
tions  bearing  directly  on  the  matter  in  hand.  Thirty-one  of  these 
data  sheets  were  returned  to  mo;  some  completely  filled  in,  hut 
more  having  only  partial  information.  Of  those  received  twenty- 
three  were  from  Ontario  and  Quehec,  three  from  the  Maritime 
Provinces,  and  five  from  the  West.  Had  more  time  been  avail- 
able it  would  no  doubt  have  been  possible  to  fill  the  gaps  in  some 
of  the  data  sheets  returned,  to  get  explanations  of  certain  (ap- 
parent) discrepancies,  as  well  as  prevail  on  many  of  those  who 
did  not  reply  at  all  to  send  in  the  information  desired.  This  ex- 
planation is  due  to  you  as  an  Association,  so  that  you  may 
appreciate  why  this  article,  which  should  essentially  cover  Cana- 
dian companies'  operations,  is  so  meagre  in  this  particular. 

I  quite  understand  that  there  are  many  companies  that  do  not 
wish  what  they  consider  their  private  affairs  to  he  published, 
and  there  are  circumstances  under  which  this  position  is  quite 
tenable;  but  T  feel  certain  that  if  they  appreciated  the  fact 
that  the  data  given  would  he  treated  confidentially,  most  of 
them  would  consent  to  assist.  The  result  would,  I  feel  certain, 
be  beneficial  to  all.  Co-operation  is,  however,  absolutely  essen- 
tial. 

That  there  may  he  a  record  of  the  matter  in  case  further 
action  is  considered  advisable,  I  give  below  the  list  of  ques- 
tions sent  out: 

Name  of  Companyt 
.A.ddressT 

Population  of  City  or  Town? 
Tlorse-power  of  prime  movers? 
Kind  of  power  (water,  steam,  etc)? 
Kw.  capacity  in  generators? 
Types  of  generators? 
Number  of  arc  lamps? 
Type  of  arc  lamps? 
Number  of  incandescent  lamps? 

Do.       (16  c.  p.  or  equivalent)? 
Number  of  motors? 
Total  horse-power  of  motors? 
Maximum  load  (total)? 
Maximum  load  (incandescent  lamps)? 
Maximum  load  (arc  lamps)  ? 
Maximum  load  (motors)? 

For  your  last  year  what  are  operating  expenses  (total)  ? 
Cost  of  coal? 
Tons  of  coal? 

What  is  lighting  meter  rate? 

What  is  lighting  flat  rate? 

WTiat  is  power  meter  rate? 

What  is  power  flat  rate? 

What  is  revenue  from  are  lamps? 

What  ia  revenue  from  incandescent  lamps? 

WTiat  is  revenue  from  motors? 

What  is  revenue  from  other  sources? 

What  is  authorized  capital? 

What  is  issued  capital? 

What  is  amount  of  preference  stock? 

WTiat  is  amount  of  common  stock? 

What  is  bond  issue? 

This  list,  while  fairly  formidable,  should  be  materially  sup- 
plemented and  information  in  regard  to  competition  from  other 
electric  plants,  gas.  etc.,  and  other  local  conditions  bearing  on 
the  snhject  should  he  obtained.  » 

A  matter  which  is  very  little  understood  and  one  which  at  the 
present  time,  particularly  in  Ontario,  should  he  appreciated,  is 
the  load  factor,  this  is  the  ratio  which  the  total  kilowatt  hours 
bears  to  the  maximum  load  in  kw.'s  multiplied  by  the  hours 
during  which  the  plant  has  been  in  operation.  No  information 
is  available  in  Canada  at  the  present  time  in  regard  to  this 
item,  but  I  will  refer  to  it  later  when  speaking  of  results  ob- 
tained in  Great  Britain  and  the  United  States.  It  always  has 
been  a  surprise  to  me  that  the  operating  companies,  with  few 
exceptions,  do  not  measure  by  integrating  wattmeters  at  their 


stations,  the  power  generated  by  them.  Without  such  apparatus 
the  station  manager  cannot  know  what  his  load  factor  is,  and 
consequently  is  not  so  alive  to  the  possibilities  before  him  in  the 
way  of  taking  on  new  business,  nor  is  he  in  such  a  position  as  to 
intelligently  enter  into  a  contract  for  the  supply  of  power  to 
him;  a  condition  which  is  certain  to  be  presented  to  many  man- 
agers within  the  next  few  years. 

Believing  that  the  data  which  I  have  collected  will  be  most 
valuable  to  you  if  given  in  the  form  of  a  table,  I  have  com- 
piled the  following:  See  table  I. 

I  have  eliminated  all  reference  to  the  company  supplying  the 
information,  but  have  included  the  population  served,  and  men- 
tioned the  location  as  "C"  (central)'  "E"  (east),  "W" 
(west).  I  also  have  used  the  letters  "S"  to  mean  steam  power, 
" W' '  water  power,  and  " G "  natural  gas  power.  In  the  fourth 
column  "A"  stands  for  Arc  Lamp  Load,  "I"  for  Incandescent, 
and  "M"  for  Motor  Load. 

You  will  note  that  in  the  West  is  to  be  found  the  highest  gross 
revenue  per  capita.  The  explanation  appears  to  be  the  high 
rate  charged  for  current  in  the  smaller  town  (.3rd  item),  while 
apparently  a  good  load  factor  must  be  responsible  in  the  other 
case  (19th  item),  as  the  rates  for  current  are  not  high.  This 
latter  explanation  is  apparently  true  also  of  the  last  two  exam- 
ples given,  as  well  as  others  in  the  table. 

As  information  from  the  United  States  in  regard  to  revenues 
will  no  doubt  be  of  interest  to  you,  not  only  for  comparative 
purpose,  but  as  general  data,  I  include  the  following  table,  taken 
from  the  United  States  Government  Eeport  for  1902,  at  which 
time  the  population  to  which  the  various  items  are  referred  was 
76,000,000. 


Output  in 

Cost. 

Kw.  genrs. 

Kw.  hrs. 

Arc  lamps 

In.  lamps 

Location. 

Per  cap. 

Per  cap. 

Per  cap. 

Per  cap. 

Per  cap. 

N.  Atlantic 

12.66 

.024 

60.31 

.0081 

.4068 

S.  Atlantic 

1.86 

.006 

9.86 

.0016 

.0585 

N.  Central. 

4.86 

.015 

24.50 

.0055 

.2346 

S.  Central. 

1.59 

.006 

10.93 

.0017 

.0726 

Western  . . 

16.84 

.043 

82.07 

.0074  . 

.4455 

Average  . . 

6.64 

.016 

32.99 

.0051 

.2394 

This  table  cannot  well  he  compared  with  that  for  Canada,  as 
it  is  impossible  to  ascertain  the  population  actually  served,  the 
populations  referred  to  being  the  total  populations  for  the  vari- 
ous sections  mentioned.  It  is  given  as  being  interesting  within 
itself,  as  it  goes-  to  show  the  extent  to  which  the  current  supply 
business  can  be  developed.  In  the  Western  section  you  will 
notice  that  the  investment  per  capita  is  two  and  a  half  times 
the  average  cost  per  capita  for  the  whole  United  States,  and 
that  the  number  of  incandescent  lamps  is  twice  the  average.  In 
the  North  Atlantic  States  the  cost  is  twice  the  average  and  the 
number  of  incandescent  lamps  bears  nearly  the  same  ratia.  It 
is  interesting  to  note  that  in  Canada  in  1905  the  cost  per  capita 
for  electric  light  and  power  plants  was  about  $13. 

As  the  results  in  the  Western  and  North  Atlantic  States  are 
so  much  better  than  in  the  balance  of  the  districts,  and  as  we 
are  interested  only  in  results  which  will  tend  to  set  a  pace  for 
us,  I  have  worked  out  the  following  table  covering  California 
and  New  York,  two  States  which  may  be  regarded,  I  think,  as 
worthy  of  our  consideration,  so  as  to  give  you  at  a  glance  all 
the  important  detailed  information  possible: 

1.  Eatio  of  output  in  kw.  hrs.  to  max.  gen. 


cap.  X  total  hours  in  year   21  p. e.       23^4  P-c. 

2.  Income  per  16  c.p.  lamp    $2.30  $2.15 

3.  Income  per  are  light    $64.00  $83.50 

4.  Revenue  per  cent,  cost   13.6  p.c.  15  p.c. 

5.  Operating  expenses  per  cent,  gross  in-  • 

come  (no  fixed  charges)    63.7  p.c.     62%  p.c. 

6.  Eevenue  per  kw.  of  generator  capacity  $60.00  $89.50 


You  will  notice  that  the  results  are  strikingly  similar  except 
in  the  matter  of  revenue  per  kw.  of  generator  capacity,  which 
is  50  per  cent,  higher  in  New  York  than  in  California.  This  is 
no  doubt  accounted  for  by  the  fact  that  in  the  Western  State, 
where  water  powers  are  used  extensively,  expenditures  are  neces- 
sarily large  at  the  seat,  and  also  because  the  plants  are  built 
looking  towards  large  future  development,  while  in  the  east  the 
demand  for  current  precedes  the  expenditure. 

There  is  another  point  which  strikes  me  as  being  very  inter- 
esting, and  that  is  the  ratio  which  the  maximum  generator  capa- 
city multiplied  by  the  total  number  of  hours  in  the  year  bears 
to  the  total  output  in  kw.  hours.    The  figures  given  are  21  per 
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TABLE   I— SHOWING    REVENfUES    IN    CANA.DA    IN  1906-7. 


Lighting  Rate. 

Motor  Rate. 

Revenue 

Gross 

No.  of 

Ratio  of 

[jOC'll  - 

Kind 

Kind  of 

per 

Gross 

Gross 

Revenue 

Incan- 

Total 

Operat'g 

Pop. 

of 
Power. 

Ifi  c.p. 

Revenue 

Revenue 

per 

descent 

Cost 

Kxi>en- 

tion . 

Load. 

lo  C.p.  lamp 

TT 

Incan- 

per 

per  cent. 

Kw.  of 

Lanip.s 

ses  to 

riw.  nour 

per  year 

K.W.  tiour 

per  year 

descent 

ctipittil 

Gen. 

per 

cftpita 

gro.ss 

Meter  rate 

Flat  rate 

Meter  rate 

Flat  rate 

Lamp 

Capac^'y 

capita 
10  c.p. 

Revenue 

X 





230O 

C. 



\V.  it  8. 

A.  &  I. 

9c. 

None 

None 

None 



$1.34 



$3.04 

23% 

$  53.80 

1.74 

$12.0(J 

62 

2700 

w. 

S. 

A.  &  1. 

20c. 

$15.00 

None 

None 

3.74 

6.21 

50 

10(1.00 

1.5 

10.70 

05 

3000 

c. 

W. 

A.  I.  &  M. 

None 

\f2.50  to  $2.00 

None 

812.50  lOh. 

1.93 

5.00 

1.3.5 

21.00 

1.37 

37.00 

22 

$15,00  24h. 

3000 

c 

S. 

A.  &  I. 

10c. 

None 

None 

None 

2. .50 

3.32 

— 

73.. 50 

1.2 

— 

S3 

c. 

\V, 

A.  I.  &  M. 

10c. 

None 

None 

$20.00 

2.^)0 

3.82 

13.0 

19.00 

1.0 

30.(JO 

10 

3500 

c 

w. 

A.  I.  &  M. 

6c. 

None 

None 

$25.00  up  to 

20  h.p. 
$12.50  over 

1.75 

2M) 

17..50 

1.1 

5000 

c. 

s. 

A.  I.  A-  M. 

— 

— 

— 

2.22 

3.30 

29.0 

44.50 

.73 

12.00 

— 

5500 

c. 

w. 

A.  I.  A-  M. 

— 

— 

2.17 

2.37 

21.0 

2(1.00 

1.08 

11. (JO 

37 

7000 

c. 

w. 

A.  i  I. 

IOC. 

$5.00 

— 

— 

2.S1 

2..30 

10.7 

80.00 

.70 

21.40 

28 

7(KXJ 

c. 

8. 

A.  &  I. 

15c. 

ifO.OO  to  $3.00 

None 

None 

3. SO 

3.07 

.50.0 

4.5.00 

.71 

(1.20 

32.5 

<10(X1 

c. 

S. 

.\.  I.  it  M. 

S.Sc. 

None 

Cc.  to  3c. 

ITO.OO 

1.4() 

2.4s 

32.3 

.55..50 

1.1 

S.(_KJ 

(1.5 

9(XK) 

c. 

s. 

A.  it  I. 

10(\ 

None 

None 

None 

l.SO 

2.(J3 

3S.4 

73.(J0 

.77 

— 

51.6 

10000 

c. 

w. 

A.  I,  it  M. 

5c. 

$4.80  to  $3.30 

None 

$22.00  to 
$10.  (JO 

1.91 

3.2(J 

30.7 

.5S.00 

1.2 

10.60 

— 

10000 

c. 

s. 

\.  I.  &  M. 

1 .00  to 
.n'lO.OO 

10c.  to .5c. 

$()(). ()(J  to 
$3().(K) 

l.OCi 

2.71 

17.(1 

44.30 

1.2 

15.50 

('4 

10000 

\\'. 

s. 

A.  I.  it  M. 

He.  to  12c. 

None 

Sc.  to  4c. 

$90.00  to 
$45.  UO 

3. (JO 

4.80 

— 

14S.00 

.7 

— 

— 

10000 

c. 

s. 

A,  T.  it  M. 

loc.  to  7c. 

$(i.00 

(ic.  to  3c. 

None 

1.91 

3.19 

19.1 

45..50 

1.0 

10.70 

.50 

1()IK)0 

c. 

s.  <;. 

I.  it  M. 

12c.  to  7c. 

■f7.S0  to  $0.00 

5c.  to  3c. 

None 

2.09 

2.10 

— 

52.50 

1.0 

12.00 

(15.8 

12000 

w. 

\v. 

I. 

4.XC. 

None 

None 

None 

2.90 

3.12 

34. (K) 

1.04 

— 

— 

1-JOOO 

\v. 

s 

X.  I.  it  M. 

lie.  and  Sc. 

$9.00 

7c.  and 

$00.00 

0.95 

(10 

208.  (XJ 

1.(1 

11.70 

75 

131K1U 

c. 

s. 

A.  I.  it  M. 

12c.  to  loc. 

None 

7c.  lo  3c. 

$3(').(;k)  np 

1.39 

2.31 

30 

fu.iJO 

..58 

7.70 

l!iH)(} 

c. 

s. 

A.  I,  it  M. 

loc. 

None 

7c. 

None 

1.39 

1.01 

43.5 

43.00 

.42 

— 

— 

15!J()0 

c. 

^v. 

A.  I.  it  M. 

10c.  to  5c. 

$0.00 

Not  gi  veil 

Not  fxi  vpii 

i"'l'l'  ^ivcn 

1 .9S 

4.07 

21.8 

43.(10 

1.5 

— 

55. 7 

KMX) 

K. 

s. 

A.  it  I. 

10c. 

*G.00'  to  $3.00 

None 

None 

2.33 

1.47 

14.0 

.5S.(iO 

.03 

10.(1(1 

71 

17000 

I  it  Af 

15c.  down 

None 

.5c. 

None 

2.10 

1.90 

■SS 

■illODO 

li 

s. 

A.'l.  it  M. 

11.4c.  to  9c. 

$9.00 

10c.  to  4c. 

None 

3' 20 

4J0 

13S.(.K) 

Lo5 

2>M) 

w. 

s. 

A.  1.  it  M. 

Not  given 

Not  given 

Not  given 

Not  given 

2.7.'> 

39.0 

110. 50 

6.(10 

49 

45000 

K. 

s. 

A.  I.  &  M. 

13>^c.  to  11c. 

None 

11c. 

None 

2.9(i 

3!s2 

95..5(l 

1.02 

50000 

c. 

s. 

A.  I.  it  M. 

9c. 

None 

IOC.  to  2c. 

$S0.00  to 
$45.00 

l.."i4 

2.78 

2.7s 

75.00 

.88 

1(1.00 

70 

7iK)OII 

V. 

w. 

A.  I.  it  M. 

12c.  to  10c. 

None 

3c.  to  Ic. 

.$30.00 

l.(;5 

2. 04 

41. (XJ 

1.0 

11 

7(1,100 

c. 

w. 

A,  I.  it  M. 

7c. 

$2. -50 

inc.  to  2c. 

$30.00it$25.(>0 

l.(;2 

,5.4s 

23.3 

(14.00 

2.12 

23.00 

55 

U  1000 

( '. 

\v. 

A.  1.  it  M. 

Sc.  down 

$3.00 

3c.  to  !c. 

None 

l.SO 

5.(K1 

.78 

Total  Averages 

.3.77  1 
1 

$lfi.(j0 

TABLE  II— SHOWING  REVENUES  IN  UNITED  STATES  IN  1906-7. 


Pop. 

No.  of 
Cu.stoniers 

Increase 
last  year 

Sales  cost  of 
adding  1-16  c.p. 
lamp  or  equivalent 
in  cents. 

Ltg.  rates 
k.w.  hour 

Motor  rates 
k.w.  hour. 

Gross 
revenue 
per  capita. 

Gross  rev- 
enue per  k. 
w.  of  gen. 
capacity 

Gross 
revenue 
per  16  c.p. 
or  equiv't. 

No.  ol  16c. p. 

lamps  or 
equivalent 
per  capita 

29c.  to  2C. 

1.350 

415 

33.4 

vge.  say  6c. 

Same 

8.50 

48.  on 

231 

3-72 

5,000 

.S67 

41.0 

lOC. 

8c. 

6.30 

78.76 

15,000 

872 

237 

35 

[QC.  down 

5c.  down 

4.27 

80.00 

2.13 

2.0 

20,000 

1,300 

30. 

37 

[2C.  to  6c. 

I2C.  to  6c. 

2.98 

r  19.00 

3.8 

1.56 

35.000 

51.^ 

8. 

20C.  to  IOC. 

IOC  to  1. 8c. 

307 

■  53-80 

2.55 

1.2 

80,000 

3  000 

20. 

12 

15c.  down 

8c.  down. 

5-44 

5117 

5-50 

1.28 

100,000 

2,412 

•  02. 

21 

r2C.  to  5.3c 

7c.  to  3.3c. 

2.25 

45-00 

1.81 

1-25 

278,000 

6,964 

18.5 

21 

'oc.  down 

loc.  down. 

3.57' 

142.05 

2.25 

'.58 

Average 

3.60 

TABLE  Iir— SHOWING  REVENUES  IN  GREAT  BRITAIN  IN  1906. 


Name 

Pop. 

Total  cost 

per 
k.w.  hr. 

Selling 
price  per 
k.w.  hr. 

Incand.  lamps 
( 16  c.p.  or 
equivalent) 
per  capita. 

Gross 
Revenne 
per  capita. 

Total  cost 
per 
capita. 

Revenue 
per  k.w. 
of  gen. 
capacity. 

Rate 
operating 
expenses 
to  revenne 

Load  Factor 

11,300 

5.2c. 

9.22c. 

•7 

$r.i3 

$20.00 

$52.00 

47.8 

10.8 

Cambridge  

50,000 

5.0C. 

10.5c. 

.6 

1.90 

12.00 

47.00 

330 

10.01 

Liverpool  Dist  

31,700 

4.88c. 

8.84c. 

.76 

I.70 

8.35 

5950 

49^5 

II. 9 

Wolverhajiipton  .... 

100,900 

1.54c. 

3.22c. 

-.55 

'•35 

8.50 

45.00 

46.3 

21  3 

Bermondsay  

135,0-50 

1.98c. 

3-74C. 

•3 

•  55 

4.80 

5100 

52.0 

29.9 

All  the  above  are  Steam  Plants. 

This  information  is  compiled  from  1906  data. 


Tables  Accompanying  Mr.  liuckc's  Paper,  on  ''  Revenue  per  Capita 

from  Electrical  Plants." 


26 


CANADIAN    ELECTRICAL  NEWS 


ot'ut.  and  231.J  por  oeut.,  whioU  appear  to  1110  to  bo  voiy  orotlit 
ablo  whoii  you  ronionibor  that  the  table  iiiehuies  all  sizes  ol' 
plants.  These  ti^iires  iiuist  not  bo  confuseil  with  lo;ul  factor.  1 
hnvo  before  mo  considerable  data  011  English  plants,  aiul  from 
these  1  find  tliat  the  average  ratio  between  load  factor  and  geu- 
enitor  capacity  is  1  to  1.75.  If  we  applied  this  ratio  to  the 
above  figures  we  would  find  that  the  load  factor  was  37  per  cent, 
and  41Vvj  psr  cent,  respectively — rather  remarkable  results  when 
you  consider  that  the  period  covered  is  a  whole  year.  It  slioiilil 
bo  noted,  however,  that  auxiliary  geiievating  apparatus  is  not 
included  in  this  estimate.  You  will  apjireciate  this  fact  more 
fully  when  later  in  this  article  you  see  the  rosulls  obtained  in 
recent  practice  in  Great  Britain. 

While  we  are  considering  results  obtained  in  the  United 
States,  I  wish  to  gi\e  you  some  data  that  can  be  compared 
somewhat  with  that  from  Canada.  This  data  is  arranged  accord- 
ing to  population,  and  is  intended  to  be  representative  of  the 
best  modern  results.    See  table  II. 

The  last  two  columns  must  not  be  taken  as  referring  to  IG  c.p. 
lamps,  but  to  their  equivalent;  the  load  consistinjg  of  arc  ]ani])s 
as  well  as  motors  in  practically  all  cases.  The  revenue  per  cajjita 
in  the  first  two  cases  cited  is  rather  remarkable.  We  have,  how- 
ever, in  our  C'anailian  list  one  small  central  town  showing  results 
equal  to  the  second  best,  and  another  in  the  West  beating  it.  On 
the  average,  the  United  States  figures  given  above  arc  about  5 
per  cent,  lower  than  ours,  a  very  gratifying  result.  In  this  lat- 
ter connection  I  would  ask  you  to  note  that  the  United  States 
comjianies  in  the  five  cases  where  figures  are  given,  spent  from 
12  cents  to  o7  cents  per  IC  c.p.  lamp  equivalent  for  new  busi- 
ness; and  the  managers,  with  few  exceptions,  stated  that  from 
3  per  cent,  to  5  per  cent,  of  the  gross  revenue  could  be  advan- 
tageously spent  for  this  purpose. 

Hefore  passing  on  to  results  elsewhere,  I  think  it  will  be  inter- 
esting to  give  some  figures  for  the  whole  of  the  United  States. 
Figures  are  available  onlj'  for  the  year  1902,  and  the  following 
are  averages  for  3,620  stations,  both  private  and  municipal, 
scattered  throughout  the  country: 

Ration  of  output  in  kw\  hours  to  max.  gon.  capacity  x 


total  lu)urs   23 ^  p.c. 

Income  per  1(5  c.p.  lamps   $2.48 

Income  per  are  lamps    $66.00 

Kevenue  per  cent,  of  cost   17  p.c. 

Operating  exjjenses  per  cent,  gross  income   65.5  15. c. 

Revenue  per  kw.  generator  capacity    $71.00 


No  absolute  data  is  obtainable  regarding  the  number  of  people 
who  could  be  served  by  the  plants,  so  the  revenue  per  cajjita 
cannot  be  given  with  any  certainty. 

Comparing  the  above  table  with  that  for  Canada  shows  that 
the  rev'enue  per  16  c.p.  lamp  in  the  United  States  is  apjjroxi- 
niately  15  per  cent,  greater  than  in  Canada,  and  that  the  reve- 
nue per  kw.  of  generators  installed  is  about  5  per  cent.. greater. 

Were  it  estimated  that  one-half  the  population  of  the  United 
States  were  served  at  the  time  covered  by  the  above  table,  and 
this  checks  up  closely  with  an  estimate  based  on  certain  figures 
given  in  the  United  States  Government  Keport,  it  would  appear 
that  the  revenue  per  capital  was  $2.38  in  the  United  States  in 
1002,  or  35  per  cent,  below  the  average  of  the  thirty-one  plants 
in  Canada  for  1907. 

Before  closing  I  want  to  make  brief  reference  to  some  results 
obtained  in  Great  Britain.  Detailed  and  complete  data  is  ob- 
tainable for  scores  of  plants;  the  few  I  refer  to  in  Table  III.  are 
[licked  oiit  at  random  and  serve  to  illustrate  the  general  results: 
See  table  III. 

You  will  note  that  the  number  of  incandescent  lamps  per 
capita  is  approximately  one-half  of  what  it  is  with  us.  This  is 
no  doubt  partly  accounted  for  by  the  fact  that  the  8  c.p.  lamj) 
a[>jiears  to  be  used  almost  entirely,  and  all  the  English  data 
tables  refer  to  this  candle  power  lamp:  the  revenue  per  capita 
is  also  much  below  our  figures.  The  fact  which  I  particularly 
wi.shcd  to  illustrate,  however,  was  the  matter  of  load  factor  as 
given  in  the  right-hand  column.  29.9  per  cent,  is  the  best  load 
factor  given  in  a  list  of  some  300  plants,  and  it  falls  as  low  as  7 
per  cent.  It  is  noticeable  that  the  best  load  factors  correspond 
with  the  lowest  cost  and  selling  price  per  kw.  hour. 

In  conclusion  I  may  state  that  the  information  contained  in 
this  paper  was  obtained  from  the  United  States  Goxernment  Ee- 
port,  1902;  the  Electrical  Times,  of  London,  Eng.,  from  a  paper 
prepared  by  Mr.  J.  E.  Montague,  and  read  a  year  ago  before  the 
National  Electric  Light  Association,  and  from  data  collected 
from  the  various  operating  companies  in  Canada.  Should  the 
paper  prove  of  sufficient  interest  to  make  the  references  desir- 
able, the  writer  will  feel  well  repaid. 


The  Robb  Engineering  Company,  Ahmerst,  N.  S.,  recently 
shipped  a  60  inch  by  10  inch  locomotive  type  boiler,  for  steam 
shovel  to  the  Corbett-Floesch  Company  ,Moncton,  N.  B. 


Among  the  Exhibits. 

MMio  exhibits  were  a  most  interesting  feature  of  the  C.  E.  A. 
conxention.  Considering  the  fact  that  the  decision  to  have 
exliibits  was  not  reached  until  a  short  time  previous  to  the  con- 
vention, the  showing  made  was  most  creditable  and  gratifying. 

The  CJanadian  General  Electric  Company  occupied  Eoom  13 
with  their  exhibits,  and  showed  a  great  many  very  interesting 
things.  The  lower  corridor  of  the  convention  building  was 
lighted  with  I  heir  llaniing  arc  lamps.  The  exhibit  iiichnled  a 
number  of  iui\ <'ll  ics  as  well  as  many  of  the  comj^any's  standard 
lines  of  sup2>lies,  among  them  being  apparatus  for  heating, 
cooking  and  ignition  purposes. 

A  novelty  which  exhibited  the  lasting  quality  of  the  C.  G.  E. 
apparatus  was  a  six  pound  sad  iron,  which  was  running  con- 
tinuously during  the  convention.  This  apparatus  has  a  life 
of  about  3,000  hours.  One  of  its  most  attractive  features  is 
that  it  can  be  renewed  with  great  simplicity. 

The  Canadian  General  Electric  ovens  and  cooking  apparatus 
in  general  were  highly  commented  upon  by  all  who  investigated 
them.  Quite  an  up-to-date  novelty  was  that  of  the  exercise 
riding  horse,  designed  for  use  in  gymnasiums  and  health  resorts. 
It  is  in  the  form  of  a  horse's  back  upon  which  there  is  mounted 
a  saddle  and  stirrups  with  a  leather  grip  in  front  to  correspond 
to  the  reins.  When  one  is  seated  upon  it  and  the  current  is 
turned  on  the  body  moves  up  and  down  with  an  action  similar 
to  that  of  a  trotting  horse.  It  can  be  made  to  go  at  various 
speeds,  and  the  rider  experiences  many  of  the  delights  of  a 
horseback  ride.  Most  of  the  company's  novelties  were  shown 
in  such  a  manner  as  to  give  a  splendid  demonstration  of  the 
ease  with  which  central  stations  can  increase  their  light  loads 
l)y  pushing  the  sale  of  such  ajiparatus. 

The  Canadian  General  exhibited  also  a  Sprague  elec- 
tric hoist,  which  is  remarkable  for  the  complete  control  the 
operator  has  over  it.  It  is  made  with  a  capacity  of  from  1,000 
pounds  to  two  tons  and  requires  no  skill  to  operate.  This  hoist 
can  be  arranged  upon  a  traveller  and  moved  about  to  any  de- 
sirable jjosition. 

One  of  the  C.  G.  E.  oil  switches  for  controlling  high  voltage 
A.  C.  motors  was  exhibited  in  such  a  manner  as  to  enable  the 
delegates  to  inspect  its  construction. 

A  C.  G.  E.  long-burning  arc  lamp  was  exhibited  along  with 
the  company's  other  lamps,  and  was  so  arranged  as  to  show 
the  great  simplicity  of  its  working  parts. 

Among  the  novelties  shown  was  a  humidifier  for  use  in  club 
and  smoking  rooms,  which  acts  vpon  the  principle  of  a  rev'olv- 
ing  fan  and  scatters  a  fine  spray  of  water  throughout  the  room. 
The  spray  can  be  made  very  fine  or  very  heavy.  Among  other 
things  shown  by  the  company,  were  luminous  radiators,  tanta- 
lum lamp  clusters,  magnetite  arc  lamps,  Tungsten  lamps,  and  a 
mercury  arc  rectifier  for  transforming  A.  C.  into  D.  C.  wherever 
D.  C.  is  not  available.  The  company  also  showed  a  number  of 
apparatus  for  use  in  dental  and  surgical  work,  and  an  attractive 
line  of  fan  motors.  Mr.  H.  O.  Edw^ards  with  several  assistants 
was  in  charge. 

The  Westinghouse  Electric  &  Manufacturing  Company  ar- 
ranged their  exhibit  with  a  view  to  demonstrate  the  advantages 
of  their  small  appliances  and  lighting  apparatus,  to  small  cen- 
tral stations.    It  included  a  line  of  small  type  "R, "  D.  C.  and 

D.  A.  power  motors  of  small  cajjacities.  One  of  the  small  motors 
was  shown  operating  a  1900  washer.  There  was  shown  also  a 
complete  electrolytic  lightning  arrester,  with  its  accessories 
and  parts,  which  has  recently  been  placed  upon  the  market, 
and  is  of  the  very  latest  design. 

The  Westinghouse  Company  showed  also  a  line  of  oil  switches, 
A.  C.  and  D.  C.  switchboard  instruments,  single  ]iliase  and  I'oly- 
phase  watt-meters  for  house  services  and  a  full  line  of  portable 
instruments  including  a  Westinghouse  standard  portable  watt- 
meter. 

The  principal  part  of  the  Westinghouse  exhibit  consisted  of 
various  types  of  lamps  manufactured  by  the  company.  These 
included  the  Cooper-Hewitt  mercury-vapor  lamp,  st.mdard  A.  C. 
portable  and  A.  C.  series  arc  lamps  and  a  metallic  flame  are 
lamp  of  recent  design.  These  lines  were  all  shown  in  operation. 
There  was  also  an  exhibit  of  a  full  line  of  the  company's  stan- 
dard incandescent  lamps  of  various  candle  powder. 

An  attractive  part  of  the  Westinghouse  exhibit  was  a  com- 
plete line  of  Nernst  lamps  for  indoor  and  outdoor  service,  of 
various  sizes,  together  with  a  full  illustration  of  their  parts 
and  accessories. 

The  exhibit  included  several  excellent  photographs  showing 
some  of  the  work  done  by  the  Westinghouse  Company  in  the 
power  and  lighting  line.  Those  in  charge  of  the  Westinghouse 
exhibit  were  W.  IL  Eisenbeis,  W.  W.  Lovell,  II.  I.  Grobbs,  A. 

E.  Fleming  and  M.  II.  Smith. 

The  Gas  &  Electric  Power  Company,  Stair  Building,  Toronto, 
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liad  its  exhibit  on  the  main  floor.  It  included  a  selection  of  the 
various  articles  which  the  company  handle.  Among  them  were 
some  of  the  Ferrauti  meters,  which  attracted  much  favorable 
comment  because  of  their  simplicity  of  design.  Many  enquiries 
were  received  regarding  the  company's  direct  current  circuit 
breaker,  with  its  automatic  release.  A  special  feature  of  this 
company 's  apparatus,  is  the  strength  of  the  materials  used  in 
them.  There  is  nothing  of  a  flimsy  nature  about  any  of  them 
at  all.  The  exhibit  included  also  a  midget  enclosed  arc  lamp 
of  ten  hours'  duration,  which  ought  to  become  very  popular. 

This  company  handle  a  great  variety  of  electric  apparatus 
and  represent  the  well  known  ' '  Electric  Construction  Company, 
Limited"  of  Wolverhamj^ton,  England.  One  of  their  speciali- 
ties is  the  installation  of  electric  plants  in  coal  mines  of  which 
they  have  installed  in  England,  a  large  number.  A.  H.  Dow 
and  D.  E.  Hills  were  in  charge  of  this  exhibit. 

The  Phillip  Carey  Manufacturing  Company,  of  112  Bay  street, 
Toronto,  exhibited  a  large  assortment  of  magnesia  and  asbestos 
goods  of  all  kinds,  especially  those  used  for  insulating  purposes. 
The  company  manufacture  in  addition  to  insulation  covering, 
a  full  line  of  coverings  for  hign  and  low  pressure  steam  and 
hot  and  cold  water  pipes  as  well  as  a  very  effective  and  success- 
ful roofing.  O.  A.  Cole,  H.  E.  Eowell  and  H.  W.  Cook  were  in 
charge  of  the  exhibit. 

The  Joyner-Greene  Company,  Stair  Building,  Toronto,  manu 
facturers'  agents  and  dealers  in  electric  specialities,  exhibited 
an  extensive  assortment  of  appliances.  One  of  the  most  notice- 
able was  the  "Dim-a-lite"  which  not  only  has  the  regular 
features  of  a  high  or  low  incandescent  lamp  but  is  also  arranged 
so  that  it  will  fit  any  socket  or  lamp. 

One  of  this  company's  novelties  is  an  article  called  Solderene, 
a  combination  of  a  solder  and  a  flux.  Soderene  enables  one  to 
join  any  metals,  aluminium  to  aluminium  for  instance,  or  copper, 
brass,  lead,  zinc  or  tin  without  any  difficulty.  It  is  expected 
that  this  article  will  soon  be  manufactured  in  Canada  as  well 
as  in  Boston  where  it  now  comes  from. 

The  Joyner-Greene  Company  handle  the  goods  of  the  Weston 
Electrical  Instrument  Company  of  Newark,  N.  J.,  makers  of 
one  of  the  best  known  measuring  instruments  on  the  market. 
Their  exhibit  included  a  line  of  spark  coils,  used  for  gasoline 
engines  and  automobiles,  etc.,  which  have  now  been  on  the 
market  for  several  weeks  and  promises  to  become  very  popular. 

The  Joyner-Greene  Company  showed  also  a  miniature  arc 
lamp  of  German  design,  whicli  they  claim  is  of  the  higliest 
efficiency,  longest  life  and  simplest  design  of  any  miniature  on 
the  market.  They  are  the  sole  agents  for  the  Helios  arc  light- 
ing systems  for  out  door  lighting  and  showed  a  line  of  the 
company's  goods.  They  are  also  agents  for  the  Federal  Electric 
Sign  Company  of  Chicago,  and  A.  .1.  &  M.  Anderson's  line 
material.  One  of  their  exhibits  was  a  useful  apparatus  in  the 
form  of  the  Anderson  time  switch  by  means  of  which,  if  a  man 
wishes  to  have  his  lighting  current  turned  on  for  a  given  period 
of  time,  say  for  instance  when  theatre  goers  are  on  their  way 
home,  it  can  be  attended  to  automatically  without  the  need  of 
anybody  being  present. 

The  .Joyner-Greene  Company  also  exhibited  many  varieties 
and  sizes  of  electric  signs  and  other  advertising  and  lighting 
specialities.  An  attractive  feature  of  their  exliibit  was  the 
Federal,  street  light,  direct  reading  meter  suitable  for  either 
A.  C.  or  D.  (J.  .  This  instrument  is  very  small  and  compact  and 
is  strictly  accurate,  meeting  the  requirements  of  pole  electricians 
and  central  station  men.  Other  features  of  this  company's  ex- 
hibit were  Siemen's  carbons  and  the  American  Electric  Fuse 
Company's  protective  apparatus.  H.  Y.  U.  Joyner  and  E.  A. 
Greene  were  attending  to  the  exliibit. 

The  Universal  Manufacturing  Company,  Chicago,  exhibited 
their  flat  rate  controller,  which  they  claim  enables  a  c()mi);uiy 
to  ascertain  accurately  the  exact  amount  due  to  them  for  cur- 
rent sup])lied  under  a  flat  rate  agreement.  This  does  away  witli 
all  the  worries  of  delicate  and  easily  disarranged  meters,  and 
controls  absolutely  the  current  supplied.  Tf  a  consumer  through 
ignorance  or  dishonesty  should  try  to  extract  more  current  than 
he  is  paying  for  this  instrument  will  at  once  stop  him  by  flash- 
ing his  lam])s.  If  the  normal  load  is  restored  an  uninterrupted 
service  is  renewed.  Mr.  E.  F.  iitoll,  28  Wellington  street  west, 
is  their  (laiiadian  representative*. 

The  Hamilton  Anchor  Com]iaiiy,  Tjiniif(>d,  exhibited  their  de- 
vices for  an(dioring  telegraph  ])()l('s  and  similar  aiijiaratus.  The 
"Atlas"  anchor  and  the  "Swan"  have  now  come  to  be  used 
by  a  great  nund)er  of  telegraph,  telephone  an<l  electric  line 
companies. 

The  Canadian  Fairbanks  Company,  Limited,  exhibited  a  num- 
ber of  Fairbanks-Morse  dynamos  and  motors.  They  also  showed 
the  Wizard  ignition  magnetos  i'or  use  with  gas  and  gasoline 
engines.    These  compact  little  instrunieuts  have  a  permanent 


magnetic  field  and  commence  to  generate  on  the  first  revolution 
of  the  armature.  They  have  a  patent  friction  drive  which  they 
claim  is  the  most  durable  and  simple  ever  produced.  The  Ors- 
well  system  of  jump  spark  ignition  was  also  exhibited  by  this 
company.  This  system  has  no  coils  with  their  sticking  vibrat- 
ors and  difficult  adjustments,  nor  any  high  tension  current  in 
the  wires  or  connections.  Mr.  A.  Givens  uad  charge  of  the 
exhibit. 

J.  F.  B.  Vandeleur,  Canadian  agent  for  several  British  manu- 
facturers, Dineen  Building,  Toronto,  exhibited  a  large  assort- 
ment of  appaiatus.  Among  these  were  Evershed  &  Vignoles' 
bridge  meggers  measuring  irom  .01  ohm  to  40  megohms.  These 
are  neat  little  instruments  which  are  of  great  service  for  test- 
ing resistance.  They  are  simple  and  handy  and  are  put  up  in 
various  portable  types.  Other  samples  of  Evershed  &  Vignoles ' 
apjjaratus  shown  were  switchboard  instruments  (plain,  sector, 
round,  and  edgewise  types) ;  recording  volt  meters  and  am- 
meters both  iuK  and  inkless  types;  high  range  constant  volt 
meggers  with  guard  wire  terminal  for  cable  work,  1,000  volts, 
2,000  megohms,  an  instiument  of  great  range,  which  is  used  by 
the  Canadian  Fire  Underwriters. 

Other  companies  represented  by  Mr.  Vandeleur  were  Berry, 
Skinner  &  Company,  London,  makers  of  switch  gear  and  motor 
panels  of  the  ^Jatent  foolproof  type;  Connolly  Bros.,  Limited, 
Manchester,  makers  of  insulated  wires  and  cables  and  of  the 
Blackley  type;  the  Gilbert  Arc  Lamp  Company,  Chingford, 
Essex,  niakeis  of  open  or  enclosed  flame  lamps,  carbons  of  speci- 
al design  and  special  systems  of  A.  C.  lighting  with  moving 
coil  transfoimeis;  the  Morgan  Crucible  Company,  London, 
makers  of  Morganite  brushes  and  Battersea  Carbon  brushes  for 
dynamos  and  motors;  T.  H.  &  J.  Daniels  Limited,  Stroud,  makers 
01  gas  engines,  punqis,  suction  gas  plants  and  pressure  gas 
plants;  lLea\ell  o;  Company,  Ispwich,  makers  of  air  compres- 
seis  tor  use  in  mines,  tower  stations,  etc.,  vacuum  pumps,  pneu- 
matic hoists,  and  gas  engine  starters  of  special  type  up  to  3,000 
pounds  per  square  inch. 

The  exhibit  of  X-cells  Canadian  dry  batteries,  manufactured 
by  "Electrical  Specialities,  Limited,''  12-1(5  Shuter  street,  Tor- 
onto, was  brightened  by  the  presence  of  a  live  cat,  electrically 
speaking.  On  the  liont  of  a  large  model  of  an  X-eell  was  a 
drawing  of  a  black  oat  with  a  couiile  of  wire  whiskers  pro- 
jecting from  its  liii,  so  airanged  that  when  the  current  was 
passed  through  them,  it  arced  across  the  intervening  space, 
making  a  bright  electric  liash  and  being  accomi)anied  by  a 
fierce  liissing  noise  quite  suggestive  of  the  real  thing. 

In  addition  to  their  well  Known  "Black  Cat"  line,  "Elec- 
tric Specialities,  Limited,"  will  shortly  place  ujion  the  market, 
a  line  to  be  called  the  "White  Kitten"  No.  0.  This  is  being 
produced  to  meet  the  demand  tor  a  cheaper  ceil  which  will  give 
satisiaction  on  light  ignition  work,  as  well  as  in  bell,  telephone, 
and  siuiilar  open  circuit  work.  The  selling  price  is  to  be  very 
low,  viz.:  16  cents  in  barrel  lots,  f.o.b.  factoiy. 

Electric  SiJecialities,  Limited  stated  that  they  were  receiving 
many  enquiries  from  delegates  to  the  convention  and  were  con- 
templating a  number  of  good  orders  as  a  result. 

At  the  exhibit  of  the  Midland  Electric  Company,  of  Montreal, 
their  re^jresentative,  Mr.  Alvan  VV  oolf ,  demonstrated  the  merits 
of  their  Kolloid- Wolfram  lamp.  The  Midland  Electric  Com- 
l)any  have  obtained  the  sole  control  of  this  lamp  for  the  Domin- 
ion of  Canada,  and  they  claim  tor  it  a  very  high  efficiency. 
The  Midland  Electric  Company  fully  guarantee  delivery  of  their 
metallic  filament  lamps  in  2>erfect  condition,  also  their  life  and 
elficiency.  These  lamps  arc  constructed  in  such  a  way  that  all 
candle  powers  can  be  used  at  any  angle. 

Mr.  Woolf  stated  that  the  demand  for  the  Kolloid- Wolfram 
lomp  had  reached  such  proportions  that  the  Midland  Klectric 
Company  has  been  obliged  to  turn  its  business  into  a  joint  stock 
coni]iaiiy  in  order  (o  meet  the  increased  demand. 

The  Oneida  Community,  Limited,  Niagara  Falls,  Canada,  ex- 
hibited several  of  their  well  known  products,  including  galva- 
nized chain  for  suspension  of  arc  lamj)s.  Wilbur  L.  Earl  of 
Montreal,  and  G.  Kaymond  Noyes  of  Niagara  Falls  represented 
the  comjiany. 

The  Ontario  I'ower  Company,  Niagara  Falls,  showed  their 
standard  (id, 000  volt  insulator  and  their  aluminium  cables. 

The  Ontario  llydro-Electric  Commission  exhibited  the  tower 
it  has  decided  to  use  for  its  long  distance  transmission  lines. 

Hydro  electric  work  is  a  speciality  of  Allis  Chalmers-Bullock, 
Ijimited.  In  a  bulletin  distributed  among  the  members  of  the 
Canadian  Electrical  Association  during  the  convention,  they 
illustrated  a  number  of  their  hydro  electric  plants,  either  in 
o])eratioii  or  under  construction,  ranging  from  a  direct  connected 
single  horizontal  turbine  of  iUiO  h.p.  for  tlie  New  T^iske.ard 
Light,  lleat  &  Power  Company,  at  Chester  Falls,  Ont.,  to  ouo 
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of  three  quadruple  horizoutal  turbiuos  ouch  ;),;)50  h.p.,  lor  tlio 
Muuueal  Light,  Heat  &  I'owor  L'oinpaiiy,  at  Soulaiifjos,  Que. 

The  company  also  uiulortako  the  devoloi^nioiit  of  water  powers, 
as,  for  example,  at  Wabagoshik  Chute,  Vermillion  Kiver,  Ont., 
where  they  have  built  ooucrete  forebay,  ilaiii,  and  power  house 
for  the  Moud  >;ickel  Company,  Limited.  They  claim  to  bo  the 
only  company  in  Canada  which  designs  and  builds  hydro  electric 
plants  complete  in  all  details.  The  plant  of  the  Mond  Nickel 
Company,  Limited,  includes  a  horizontal  twin  turbine  of  2,200 
h.p.,  with  3S  inch  runners,  au  exciter  turbine  of  110  h.p.,  a 
1,200  kw.  alternator,  oil  goveruers,  meters,  transformers,  and 
other  auxiliary  apparatus.  Instead  of  carrying  turbines  in  stock 
the  company  has  adopted  the  modern  principles  of  designing 
them  to  suit  the  special  conditions  of  service. 


Interference  of  Transmission  Lines. 

Perhaps  one  of  the  most  important  cases  of  interference  be- 
tween two  electric  companies,  is  being  heard  in  the  City  of 
Chicago,  in  connection  with  the  application  of  the  American 
Telephone  and  Telegraph  Company  lor  a  permanent  injunction 
restraining  the  Illinois  Traction  Company  from  making  alive 
the  high  pressure  33,000  volt  power  transmission  wires,  which 
have  been  erected  immediately  above  the  main  lines  and  parallel 
with  the  wires  of  the  American  Telephone  &  Telegraph  Com- 
pany through  the  town  of  Lincoln,  111.,  and  in  the  main  street 
of  the  town,  Chicago  street.  The  case  is  exciting  great  interest 
owing  to  the  fact  that  the  decision  will  aftect  such  construction 
at  numerous  other  points  throughout  the  State  of  Illinois.  The 
result  of  the  case  means  a  great  deal  to  both  parties;  a  better 
idea  can  be  obtained  of  the  interest  taken  in  this  case  from  the 
fact  that  the  telephone  company's  side  alone  saw  fit  to  employ 
twenty  to  thirty  of  the  pi  eminent  enginoeis  on  this  continent. 
.■\niong  those  who  testified  in  behalf  of  the  telephone  company 
were  F.  L.  Rhodes,  Francis  Elliot  Cabot,  Kayniond  S.  Kelsch, 
William  8.  Barstow,  K.  13.  Ellioott,  Carl  de  Muralt,  Harold  W. 
Buck.  F.  B.  II.  Payne,  Morgan  Brooks,  Lee  Siininiers,  Farley 
Osgood,  N;  L.  ISeall,  Percy  Thomas  and  William  Hoopes. 


Business  Notes. 

Messrs.  Konald  &  Meredith,  British  Columbia  agents  for  F. 
Reddaway  &  Company,  manufacturers  of  the  well-known  ' '  Camel 
Hair"  belting,  have  moved  their  offices  from  Cordova  street  to 
olS  Hastings  street,  Vancouver. 

W.  E.  Skinner,  of  Winnipeg,  has  been  employed  by  the  cor- 
poration of  Portage  la  Prairie  to  report  on  the  best  method  for 
lighting  the  city,  whether  by  purchasing  the  existing  plant,  in- 
stalling a  new  one,  or  by  renewing  a  contract  with  the  present 
company.  The  city  will  vote  on  a  by-law  to  expend  $100,000  for 
the  purpose. 

The  Western  Fuel  Company,  of  Nanaimo,  B.C.,  have  recently 
purchased  a  90  inch  double  inlet  half  housed  Sirocco  mine  ven- 
tilating fan  having  a  capacity  of  200,000  cubic  feet  of  air  per 
minute  at  27.5  r.p.m.  or  300,000  cubic  feet  of  air  per  minute  at 
40.3  r.p.m.  This  fan  will  be  built  by  the  Kobb  Engineering  Com- 
pany at  Amherst,  N.S.,  who  have  made  arrangements  with  the 
Sirocco  Engineering  Company  of  New  York  to  manufacture 
their  fans  in  Canada. 

The  Robb  Engineering  Company  of  Amherst,  N.S.,  have  re- 
cently received  orders  from  their  western  office  for  the  follow- 
ing: One  24  inch  and  48  inch  by  30  inch  Eobb-Armstrong  cross 
compound  Corliss  engine,  which  equals  1,100  horse-power,  ar- 
ranged for  direct  connection  to  a  7.50  kw.  Bullock  generator,  for 
the  City  of  Calgary,  Alta;  one  13  inch  by  14  inch  Robb-Arm- 
strong  horizontal  engine;  two  120  horse-power  Robb-Mumford 
boilers. 

Mr.  T.  E.  Ryder,  manager  of  the  transmission  department  of 
the  Canadian  Fairbanks  Company,  Limited,  Montreal,  has  been 
appointed  manager  of  the  company's  St.  John,  N.B.,  house.  Mr. 
Ryder  is  well-laiown  in  Montreal,  and  his  many  friends  will 
learn  of  this  change  of  location  with  great  regret. 
The  new  appointment  offers  a  wide  field  in  the  line  handled  by 
the  Canadian  Fairbanks  Company,  Limited,  particularly  gas 
engines,  scales  and  mill  supplies,  and  the  company  are  to  be 
congratulated  in  having  a  man  of  Mr.  Ryder's  ability  and  ex- 
perience at  the  St.  John  brancn. 

The  John  McDougall  Caledonian  Iron  Works  Company,  Limit- 
ed, have  issued  a  bulletin,  No.  105,  on  power  plant  equipment, 
which  illustrates  and  describes  the  apparatus  and  accessories  for 
power  station  plants  which  they  produce.  Among  the  apparatus 
described  are  the  Erie  City  water  tube  boiler,  the  Erie  City  sta- 
tionary boiler,  the  "Economic"  return  tubular  boiler,  the  Erie 
City  "  Countercurrent "  feed-water  heaters,  the  Four  Valve  en- 


gine direct-connected  type,  the  Enclosed  High  Speed  engine 
direct-connected  typo,  the  Knowles  patent  air  pump  and  spray 
pipe  condenser,  tne  Deane  triplex  power  pump,  the  Worthington 
boiler  feed  pump,  and  the  Double  Impulse  waterwheel.  The  bul- 
letin will  prove  interesting  to  anyone  in  need  of  such  apparatus. 

A  new  company,  to  be  known  as  W.  E.  Skinner,  Limited,  has- 
been  established  in  Winnipeg  to  handle  electrical  specialties. 
The  company  will  undertake  engineering  contracts  for  complete 
plants  and  will  handle  a  number  of  specialties.  Among  the  spe- 
cialties will  be  the  Duplex  Metal  Company's  copper  clad  wire 
(which  is  now  being  supplied  to  various  telephone  companies), 
the  Eureka  Fibre  Insulators,  of  the  Commercial  Electric  Supply 
Company,  of  St.  Louis,  and  the  Vacuum  Heating  Apparatus  of 
the  Illinois  Engineering  Company,  Chicago.  The  company  will 
also  be  the  Western  selling  agents  for  the  Ontario  Lantern  & 
Lamp  Company's  Shelby  and  Brilliant  incandescent  lamps. 
Mr.  Skinner  was  engaged  with  the  Westinghouse  Company  for 
sixteen  years,  and  was  their  Winnipeg  manager  for  the  last  two 
and  a  half  years. 


Exhibit  of  J.  F.  B.  Vandeleur  at  the  Canadian  Electrical 
Association  Convention. 


Sparks. 

The  Electric  Railway  Commission  at  Port  Arthur,  Ont.,  have 
been  authorized  to  proceed  with  the  donble-tiacking  of  the  elec- 
tiic  railway  between  Current  River  Park  and  the  southern 
boundary  of  the  city.  Tliis  road  is  owned  and  operated  by  the 
city. 

The  special  sub  committee  of  the  Hamilton  city  council,  hav- 
ing charge  of  the  street  lighting  matter,  have  approved  of  the 
plans  drawn  up  by  Engineer  Sothman,  of  the  Hydro-Electric 
Power  Commission.  Tenders  for  a  plant  with  an  output  for  675 
arc  lamps  will  be  received  until  August  3rd. 

Articles  of  incorporation  have  been  filed  by  the  Saguenay- 
Quebec  Telephone  Company,  capitalized  at  $140,000,  head  office, 
Montreal,  Que.,  organized  to  construct  telephone  lines  in  the 
county  of  Saguenay.  J.  E.  Dubuc,  J.  E.  Coulter,  and  E.  G. 
Gosselin,  all  of  Chicoutimi,  Que.,  have  been  elected  provisional 
directors. 

Tenders  were  received  until  June  27th  by  the  Listowel  town 
council  for  a  complete  electric  lighting  equipment  of  about  200 
h.p.  capacity,  consisting  of  gas  producers  and  engines,  boilers 
and  steam  apparatus,  generators,  switchboards,  transmission 
supplies,  etc.  K.  L.  Aitken,  Traders  Bank  Building,  Toronto, 
consulting  engineer. 

The  annual  report  of  the  Winnipeg  city  electrician  contains 
recommendations  for  placing  the  city's  electric  lighting  lines 
underground  and  for  providing  for  the  cost  of  placing  fire  alarm 
wire  in  the  city's  ducts,  the  cost  of  which  is  estimated  at  $26,- 
000.  Aldermen  Fowler  and  Midwinter  are  the  special  sub-com- 
mittee appointed  to  deal  with  the  report. 

The  John  Macdougall  Caledonian  Iron  Works  were  the  suc- 
cessful tenderers  for  the  new  12  million  gallon  pump  for  the 
Montreal  waterworks.  Seventeen  bids  in  all  were  received. 
These  included  Hathorne  Davey,  reciprocating  engine,  cost  $61,- 
770,  annual  charges  $22,102;  John  Macdougall  Caledonian  Iron 
Works,  reciprocating  engine,  cost  $78,837,  annual  charges  $23,- 
337;  Drummond  McCall  Company,  turbine  engine,  cost  $43,495, 
annual  charges,  $24,963;  John  Macdougall  Iron  Works,  turbine 
engine,  cost  $34,595,  annual  charges  $25,598. 
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Entered  the  Electrical  Field. 

A  large  banner  bearing  the  names  "  Joyner-Greene "  was  dis- 
played at  the  convention  of  the  Canadian  Electrical 
Association.  It  announced  to  the  electrical  people  of  Canada 
that  one  more  firm  had  entered  the  electrical  specialty  field.  The 
new  firm  had  opened  its  office  in  the  Stair  Building  only  a 
few  days  previously  and  its  enterprise  in  arranging  for  an 


Mr.  A.  H,  W.  Joyner. 

exhibit  before  the  greater  part  of  its  goods  were  even  out  of 
the  customs  house  was  the  subject  of  some  very  favorable 
comment. 

Messrs.  Joyner-Greene  are  the  Canadian  representatives  of 
several  of  the  best-known  manufacturers  of  electrical  supplies 
in  the  United  States.  Mr.  A.  H.  W.  Joyner  received  his  techni- 
cal education  at  Finsbury  College,  London,  England.  Coming 


Mr.  E.  A.  Greene. 

to  America  he  joined  the  Boston  Edison  ('oni{)any  as  electrical 
engineer.  He  remained  with  this  Company  for  six  years,  when 
he  became  consulting  engineer  for  Messrs.  Stone  &  Webster, 
the  well-known  contracting  engineers  of  Boston.  After  two 
and  a  half  years'  experience  with  this  firm  he  decided  to  come 
to  Canada. 


Mr.  E.  A.  Greene  is  a  Canadian.  He  received  his  technical 
training  at  the  Faculty  of  Applied  Science  in  the  University 
of  Toronto.  His  first  practical  training  was  received  in  the 
laboratories  of  the  Canadian  General  Electric  Company  at  Peter- 
borough. Subsequently  he  spent  two  years  with  the  Public  Ser- 
vice Corporation  of  New  Jersey  as  assistant  engineer  of  the  line 
department.  Mr.  Greene  has  spent  the  past  two  years  in  the 
Canadian  West  as  a  contracting  engineer. 

Messrs.  Joyner-Greene  combine  practical  experience  of  a 
varied  nature  with  a  thorough  knowledge  of  Canadian  condi- 
tions. The  combination  is  a  good  one  and  we  may  safely  pre- 
dict for  the  new  firm  a  large  measure  of  success. 


Business  Notes. 

Ingersoll-Sergeant,  of  Canada,  Limited,  IMonti-eal, 
have  issued  an  attractive  circular  telling  all  about  their 
rock  drills  and  mountings  for  mining,  tunneling,  qua- 
rying  and  general  rock  excavation. 

The  Hyatt  Roller  Bearing  Company's  Bulletin  No, 
31  gives  a  great  deal  of  information  about  the  com- 
pany's roller  bearing  bu.shing.  It  is  attractively  issued 
in  pamphlet  form,  with  a  number  of  excellent  illustra- 
tions. 

The  Dunlop  Tire  &  Rubber  Company,  Limited,  of 
Toronto,  have  established  an  office  and  warerooms  in 
Vancouver,  the  address  being  359  Water  street,  vi^here 
they  are  carrying  a  full  stock  of  belting,  hose,  packing 
and  general  mechanical  rubber  goods.  This  is  under 
the  management  of  Mr.  G.  W.  Seymour  and  will  have 
charge  of  the  entire  British  Columbia  territory. 

The  Electrical  W^orld,  the  Street  Railway  Journal, 
and  the  Engineering  Record  have  moved  into  their 
splendid  new  building  at  239  west  39th  street.  New 
York,  where  they  will  continue  the  publication  of  their 
excellent  journals  and  probably  improve  on  them  some 
more.  They  have  published  an  attractive  booklet  tell- 
ing all  about  their  new  home  and  its  equipment. 

The  Croftan  Storage  Battery  Company,  Toronto, 
have  issued  several  interesting  circulars  descriptive  of 
their  products.  Among  the  products  referred  to  are 
their  electric  automobile  batteries,  which  are  finding 
enormous  demand ;  their  stationary  batteries,  which 
are  remarkably  small  in  weight  and  size,  and  their 
"Vulcan"  combination  yacht  lighting  and  engine 
sparking  system. 

The  Canadian  Westinghouse  Company,  Limited,  of 
Hamilton,  have  issued  an  attractive  circular  relating 
to  their  electric  fan  motors  and  sad-irons.  The  circular 
is  dailitily  bound  and  handsomely  published  and  in- 
cludes a  number  of  excellent  illustrations  showing  the 
usefulness  of  the  company's  products.  At  this  time  of 
year  when  the  hot  weather  is  upon  us  the  West  in  g- 
ho\ase  Company's  electric  fan  motors  ought  to  prove 
themselves  more  than  popular. 


The  Board  of  Raihvay  Commissioners  has  issued  a 
circular  stating  that  owing  to  numerous  reports  which 
the  board  has  received  from  its  inspectors  relating  to 
the  poor  condition  of  the  lights  on  a  large  number  of 
locomotive  engines  in  use  on  the  (liff(>rent  railway  sys- 
tems in  Canada,  it  has  had  under  consideration  the  ad- 
visability^of  requiring  the  railway  companies  subject 
to  its  jurisdiction  to  use  an  electric  system  of  head- 
lights, or  some  other  good  system,  that  will  give  satis- 
factory light  for  the  protection  of  life  and  property.  The 
board  asks  companies  to  file  with  it  in  writing,  at  as 
early  a  date  as  possible,  such  observations  as  they  may 
wish  to  make  regarding  the  proposal. 
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Publications. 

lu  "The  TroatuuMit  of  ln>lts  aiul  Kopos  for  Service 
auil  Profit,"  the  Cling-Surfaoe  Company,  of  1032  Nia- 
gi\ra  street.  BiitYalo,  have  presented  an  attractive  series 
of  ariTunuMits  in  favor  of  the  nse  of  their  prodncts.  The 
book  is  tastefully  «jot  out  and  ^vill  be  fo\nid  to  contain 
a  niunber  of  useful  pointers  for  enj^ineers. 

The  Bruee-Meriam-Abbott  Company  have  issued  a 
eataloirno  relatinsr  to  their  vertical  eras  engine  for  elec- 
tric lighting,  pumping  and  general  power  purposes. 
The  company  claim  that  by  the  use  of  gas  engines,  the 
small  or  niedium  size  power  plants  are  able  to  realize 
an  erticiency  and  economy  which  far  surpasses  the  re- 
sults obtained  even  by  the  largest  steam  plants.  The 
^pamphlet  is  entitled  "Catalogue  A,"  1908  edition,  sec- 
tion one. 

"Polyphase  Induction  Motors"  are  treated  by  Allis- 
Chalmbers-BuUock,  Limited,  in  their  bulletin  No.  301. 
The  phenomenal  development  of  alternating  current 
for  general  purposes,  they  say,  has  been  largely  due 
to  the  perfecting  of  the  induction  motor,  and  that  mo- 
tor, built  by  the  Allis-Chalmers-Bulloek,  Limited,  com- 
bines mechanical  simplicity  and  high  electrical  effi- 
ciency. Among  the  advantages  claimed  by  the  com- 
pany for  their  motor,  are,  that  because  of  its  simpli- 
city of  construction  it  withstands  hard  usage  and  runs 
continuously  with  a  minimum  of  attention ;  that  it  will 
carry  large  overloads  for  considerable  time  without 
injury:  that  the  absence  of  a  commutator  makes  it  more 
reliable,  reducing  cost  of  maintenance  and  repairs  and 
does  away  with  sparking. 

The  British  Insulated  &  Helsby  Cables,  Limited, 
Power  Building.  Montreal,  Que.,  have  issued  an  attrac- 
tive B.  I.  handbook,  containing  a  description  of  their 
principal  manufactures  and  a  considerable  amoimt  of 
general  information  of  use  to  electrical  engineers. 
Much  hithei-to  unpublished  information  of  a  technical 
nature  is  included.  Both  a  "general  information"  in- 
dex and  a  "catalogue"  index,  which  are  included,  add 
greatly  to  the  usefulness  of  the  book.  The  catalogue 
index  represents  a  fairly  complete  list  of  the  com- 
pany's manufactures,  but  naturally  they  could  not  all 
be  described  fully  in  a  single  book.  The  company, 
therefore,  will  fumish  further  information  whenever 
requested.  The  book  is  well  bound  in  limp  leather;  is 
printed  upon  fine  calendered  paper,  and  contains  a 
great  number  of  splendid  illustrations. 

"Explanations  of  Switch  and  Signal  Circuits"  is  the 
title  of  a  publication  issued  by  Doran  &  Kasner,  71 
Nassau  street.  New  York,  in  the  form  of  a  handy 
pocket-book.  The  book  is  not  intended  to  cover  either 
theoretically  or  practically  the  study  of  electricity  in 
its  entirety,  but  to  explain  as  clearly  as  possible  all 
that  would  be  of  value  to  the  average  constructor  or 
maintainer.  Regarding  the  object  of  signals,  the  in- 
troduction says  that  they  are  used  and  intended  as  a 
safety  arrangement  for  the  prompt  handling  of  trains. 
This  signal  system  is  intended  to  reduce  to  a  minimum 
the  handling  by  human  agency  with  the  object  of:  1st, 
safeguarding  the  travelling  public  from  possible  errors 
on  the  part  of  men  engaged  in  the  operation  of  a  rail- 
road ;  2nd,  allowing  the  swift  execution  of  all  train 
movements.  The  mechanical  and  electrical  parts  of 
this  system  have  been  arranged  so  that  it  is  impossible 
for  anyone  engaged  in  its  operation  to  give  or  cause  to 
be  given  a  wrong  switch  or  signal.  This  arrangement 
makes  the  system  one  of  the  best  in  existence,  and  the 
railroad  protected  by  it  is  claimed  to  be  absolutely 
safe.    Owing  to  its  handy  form  and  numerous  illistra- 


tions,  the  book  should  prove  an  extremely  useful  one. 

"Telephone  Construction,  Installation,  Wiring.  Oper- 
ating and  Maintenance,"  are  dealt  with  in  a  book  writ- 
ten by  AY.  II.  RadcliflPe,  E.E.,  and  H.  C.  Cushing,  Jr., 
E.E.  The  book,  Avhich  is  of  a  handy  pocket  size,  will 
be  fomid  useful  for  reference  and  as  a  guide  to  electri- 
cians, wire  men,  engineers,  contractors,  architects,  and 
others  interested  in  standard  telephone  practice.  It 
includes  chapters  upon  the  principles  of  construction 
and  operation  of  telephone  instruments;  approved 
methods  of  installing  and  wiring  them;  the- means  of 
protecting  them  from  lightning  and  abnormal  currents; 
their  connection  for  operation  as  series  or  bridging 
stations ;  rules  for  inspection  and  maintenance ;  line 
wiring  and  the  wiring  and  operation  of  special  tele- 
phone systems.  The  reader  is  assumed  to  know  noth- 
ing of  telephony,  and  no  intricate  mathematics  are 
used,  nor  is  mention  made  of  any  apparatus,  circuits, 
or  systems  which  are  not  thoroughiy  illustrated  and 
described.  The  book  is  published  by  the  N.  W.  Henley 
Company,  132  Nassau  street,  New  York. 

An  excellent  treatise  upon  the  steam  turbine  by 
Robt.  M.  Neilson  has  been  published  by  Longmans, 
Green  &  Company.  The  book  has  already  gone  through 
three  editions,  and  this,  the  fourth,  is  revised  and  en- 
larged. The  author  states  that  his  aim  has  been  to  ren- 
der the  subject  intelligible  to  the  average  engineer 
who  has  had  a  fair,  but  not  necessarily  very  extensive, 
scientific  training.  It  describes  not  only  the  principal 
parts  of  the  leading  types  of  steam  turbine,  but  also 
the  small  details,  which,  in  the  case  of  this  motor,  have 
such  a  preponderating  influence  in  determining  success 
or  failure.  The  theory  of  the  action  of  the  steam  tur- 
bine is  also  treated  of.  The  mathematical  reasoning 
has  been  made  as  simple  as  possible,  and  the  results  of 
tests  of  steam  turbines  given  in  the  book  have  been 
carefully  selected.  The  subject  is  exhaustively  treated 
in  some  six  hundred  pages,  which  are  attractively 
printed  and  contain  many  excelent  half-tone  illustra- 
tions and  diagrams. 


British  Association's  Winnipeg:  Meeting. 

The  Council  of  the  British  Association  for  the  Ad- 
vancement of  Science  has  nominated  Professor  J.  J. 
Thomson,  F.R.S.,  Cavendish  Professor  of  Experimental 
Physics  in  the  University  of  Cambridge,  to  be  president 
of  the  meeting  of  the  association  which  is  to  be  held  at 
Winnipeg  next  year.  The  investigations  carried  on  by 
Professor  Thomson  in  the  Cavendish  laboratory,  and 
by  the  distinguished  men  of  science  who  first  worked 
under  him  and  received  inspiration  from  his  researches, 
laid  the  foundation  for  the  new  views  held  by  chemists 
and  physicists  as  to  the  electronic  constitution  of  mat- 
ter and  the  remarkable  properties  of  radio-active  sub- 
stances. In  1894  Professor  Thomson  was  awarded  one 
of  the  royal  medals  of  the  Royal  Society,  and  to  this 
was  added  in  1902  the  Hughes  medal  in  recognition  of 
his  contributions  to  the  advancement  of  electrical 
science,  especially  in  connection  with  the  phenomena 
of  electric  discharge  through  rarefied  gases.  Two  years 
ago  he  was  the  recipient  of  the  Nobel  prize  for  physics. 
It  is  understood  that  provision  will  be  made  by  the 
Canadian  Government  in  the  estimates  for  the  coming 
financial  year  for  a  grant  of  twenty-five  thousand  dol- 
lars towards  the  expenses  of  the  Association's  visit  to 
Winnipeg.  The  City  of  AVinnipeg  itself  proposes  to 
make  a  grant  of  five  thousand  dollars.  The  week  of 
the  meeting  will  probably  be  from  August  25  to  Sep- 
tember 1,  1909. 
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The  Twin  City  Coal  Company,  of  Edmonton,  Alta.,  have  re- 
cently purchased  an  80  h.p.  Kobb-Mumford  water  tube  boiler. 

The  Dominion  Coal  Company,  of  Glace,  C.B.,  have  recently 
ordered  a  16  inch  by  16  inch  Kobb-Armstrong  automatic  engine 
for  driving  a  mine  ventilating  fan  at  their  No.  6  colliery. 

The  British  Insulated  &  Helsby  Cables,  Limited,  of  Montreal, 
has  just  closed  a  contract  with  the  Montreal  Light,  Heat  & 
Power  Company  to  supply  and  install  about  $50,000  worth  of 
extra  high  tension  three  core  cable,  the  work  to  be  completed  to 
enable  the  mains  to  be  used  this  fall. 

The  Koyal  Bank  of  Canada  have  retained  Mr.  E.  S.  Kelseh 
in  connection  with  the  lighting  of  their  new  building,  St.  James 
street,  Montreal.  This  new  bank  building  is  one  of  the  finest 
on  the  continent.  Special  attention  has  been  given  to  the  light- 
ing of  the  building.  The  fixtures  will  be  furnished  by  tlie 
Enos-Oxley,  Limited,  and  it  is  expected  that  they  will  be  among 
the  finest  in  Canada  or  the  United  States. 

A  general  meeting  of  the  members  of  the  Maritime  Electrical 
Association  will  be  held  in  the  Telephone  Building,  Halifax,  on 
Tuesday,  July  28,  to  consider  winding  up  the  affairs  of  the  Asso- 
ciation. The  executive  committee  consider  such  action  neces- 
sary, because  of  the  lack  of  interest  in  the  Association's  work 
on  the  part  of  its  members,  and  also  because  of  the  formation 
of  the  Nova  Scotia  Society  of  Engineers,  whose  scope  includes 
matters  of  interest  to  the  electrical  profession,  thus  doing  away 
with  the  necessity  of  a  separate  organization  for  electrical  pur- 
poses. 

E.  S.  Kelscli,  Consulting  Engineer,  Montreal,  has  ordered  the 
starting  equipment  for  starting  the  7.50  kw.  generators  in  the 
Canadian  Pacific  Eailway  Company's  power  plant  at  Fort  Wil- 
liam. These  generators,  which  have  been  out  of  service  for 
about  a  year,  will  be  disconnected  from  the  engines  and  run 
at  certain  periods  as  synchronous  condensers  to  raise  the  power 
factor  from  60  per  cent,  to  95  per  cent.  The  Canadian  Pacific 
Eailway  Company  now  purchase  their  power  from  the  Kaminis- 
tiquia  Power  Company,  and  owing  to  the  nature  of  the  work, 
which  is  principally  elevator  work,  where  induction  motors 
must  be  employed,  the  power  factor,  owing  to  the  character  of 


the  load,  is  extremely  low.  The  new  arrangement,  however, 
will  bring  the  power  factor  near  unity. 
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Tkleoraphic  Addrfss  : 
"INSULATOR,'  MONTREAL 
Cooes:  A.  L  AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN  1521,  MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Secti(.>n  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Ballci- 
ies,  Insulators,  Fire  Alarm  and  Police  luiuipments,  Rail\\a\ 
Signals,  Blocks,  etc.,  etc. 


Head  Office  for  Canada,  United  States  and  Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 


I.AWI-XTRD  (iRANT, 


Power  Building       -  MONTREAL 
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Thf  Kort  IVUv  Ti>U>iihoiio  ri>iii|iaii\ ,  I'ort  I't'Uy,  Sask.,  aio 
|>laiiiiiiij;  oxtoiisioiis  to  tlu'ir  plant. 

Tlu>  IluniboMt  I^ight,  Powor  &  Ti>lo|>lu>iio  I'luiipaiiy.  iiiinitcd, 
UuiiiboKlt,  Sask.,  have  boi<n  inoorpoiatod. 

Tho  LiiiiisiUmi  Kadial  Tolophono  ('oni|iaiiy,  liiinitidcii,  Sask., 
has  been  orjraiiized  to  bnild  and  operate  a  telephone  system. 

The  Kella  Coola  Telephone.  Light  &  Power  Company,  Limited, 
Holla  I'oola,  H.  C,  has  been  ini'orjiorated  with  a  capital  of 
$l'."<,000. 

Tho  Winuijieg  t'ity  Council  have  decided  to  sell  $600,000 
bonds  for  tho  construction  of  the  plant  now  being  built  at  Lac 
till  Bonnet. 

The  recently  incorporated  Koyal  City  (5as  lmpro\ement  Com 
pany.  Now  Westminster,  B.  C,  capitalized  at  $150,000,  may  erect 
a  modern  plant.  > 

Tho  Winnipeg  Street  Eailway  Company  have  decided  to 
extend  their  road  through  the  municipality  of  St.  Vital.  Wil- 
ford  Phillips  is  general  manager. 

The  recently  incorporated  South  Leeds  &  Pittsburg  Kural 
Telephone  Company,  Gananoque,  Ont.,  expect  soon  to  commence 
tho  construction  of  an  up-to-date  system. 

The  .Tames  Stuart  Electric  Company  have  been  negotiating 
with  tho  city  of  Winnipeg  with  a  view  to  the  erection  of  a 
factory  for  the  manufacture  of  water  meters. 

.Vrticles  of  incorporsition  have  been  filed  for  the  Saltcoats 
Telephone  Company,  Saltcoats,  Sask.,  capitalized  at  $25,000. 
About  50  miles  of  line  will  be  erected.  W.  H.  Hallett  is  secre- 
tary-treasurer. 

Work  on  the  construction  of  long  distance  lines  to  Broughton, 
Greenwood,  Dunbarton,  Audley  and  other  towns  is  shortly  to  be 
undertaken  by  the  ifarkhani  &  Pickering  Telephone  Company, 
Markham,  Ont. 

The  Yarmouth  Street  Eailway  Company,  Yarmouth,  N.  S., 
are  planning  to  purchase  a  .300  kw.  generator,  turbines  and  hy- 
draulic equipment.  Extensions  will  also  be  made  to  the  car 
house,    B.  G.  Burrill  is  president. 

F.  W.  Xnrtlicdtt.  piH-cliasiiig  agoiit,  Victoria,  B.  C,  will  re- 


ceive tenders  until  July  20th  for  supply  and  erection  of  hori- 
zontal cross  compound  i)um]>ing  engine,  steel  tank  and  tower, 
and  concrete  and  steel  water  tower. 

The  Hamilton  Tube  Company,  Hamilton,  Ont.,  recently  in- 
cori)orated  with  a  capital  of  $50,000,  have  acquired  five  and  a 
halt'  .-icres  of  land  northeast  of  the  old  Hoepfner  building  on 
Sheriiiaii  avenue,  where  tiiey  will  erect  a  plant  and  engage  in  the 
manufacture  of  steel  tubes. 

At  a  recent  meeting  of  the  ratepayers  of  the  municipality  of 
Argyl,  Sask.,  it  was  decided  to  at  once  make  arrangements  for 
tlie  construction  of  a  municipal  telephone  system.  Tenders  for 
the  construction  of  the  lines  will  be  called  for  at  once.  Walter 
Mahon,  reeve,  is  interested. 

Application  for  charter  will  be  made  to  the  Legislature  by 
the  Morrisburg  Electric  Eailway  Company,  Morrisburg,  Ont., 
wlio  plan  the  construction  of  an  electric  railway  through  Wil- 
liamsburg, Winchester,  Chesterville  and  Morewood,  to  Eussell, 
with  a  branch  line  to  Winchester. 

E.  S.  Kelsch,  Consulting  Engineer,  Montreal  is  installing  a 
2,000  kw.  generator,  1,000  kw.  transformers,  high  tension 
switchboards,  etc.,  for  the  Ottawa  &  Hull  Power  &  Manu- 
facturing Company.  The  Canadian  General  Electric  Company 
who  have  the  contract  for  this  apparatus  are  now  erecting  the 
same,  and  the  new  plant  will  be  in  operation  in  August. 

At  a  recent  meeting  of  the  Port  Arthur  city  council  and 
Board  of  Commissioners  it  was  practically  decided  to  follow 
the  power  improvements  along  the  Current  river  as  outlined 
by  Cecil  B.  Smith.  The  city  have  proceeded  to  undertake  the 
improvements  of  the  Onion  Lake  dam,  the  construction  of  a 
new  reservoir  above  the  power  house,  to  increase  the  height 
of  the  dam  eight  feet,  and  repair  the  flumes  destroyed  by 
the  flood. 

An  arrangement  has  practically  been  effected  by  the  West- 
mount  city  council  with  the  Montreal  Water  &  Power  Company 
in  regard  to  the  water  supply,  the  company  agreeing  within 
eighteen  months  to  instal  a  new  intake  800  feet  up  the  stream 
and  1,900  feet  from  the  present  well.  If  the  city  demand  a 
filtration  plant,  the  company  will  supply  it  at  an  increased 
cost  of  271/j  per  cent.  After  final  approval  of  the  city  council, 
the  propositon  will  be  submitted  to  the  ratepayers. 


JOBBERS 


and  DEALERS  are  Rejoicing 

For  they  have  found  a  new  line  which  pays 
them  to  handle.  They  are  getting  REPEAT 
ORDERS  on  every  barrel  of  our  batteries 
they  sell.    AND  WE  PROTECT  THEM. 

Our  X  Cells  Are  Guaranteed 

They  Certainly  Have  Nine  Lives. 
They  Excell  All  Others, 

Selling  Prices 

No.  6  X  Cells  in   Barrel  lots  19  cents 

No.  6  White  Kitten    "       "   16  " 

No.  7  X  Cells  "       "   38  " 

We  ship  P^RESH  GOODS  on  date  the  order  is  re- 
ceived.    If  in  Toronto,  inspect  our  up-to-date  plant. 

Electrical  Specialties  Limited 

12-14-16  Shuter  Street,  TORONTO 
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The  Winnipeg  Board  of  Coutrl  have  iustiucted  the  city  elec 
triciaii  to  prepare  plans  and  estimate  cost  of  illiuniuating  the 
city  liall  during  the  exhibition. 

The  Stratford  city  council  have  decided  to  sul)iiiit  another 
bylaw  to  the  people  to  make  a  contract  with  the  Hydro  Electric 
I'ower  Commission  for  electrical  energy. 

P.  W.  Sothman,  Chief  Engineer  of  the  Ilydro-Electric  Com- 
mission, Toronto,  has  announced  that  the  right  of  way  from 
Niagara  Falls  to  Toronto  has  been  secured.  The  Commission 
have  decided  to  place  the  main  switching  station  near  Dundas. 


E.  S.  Kelsch,  Consulting  Engineer,  Montreal,  is  installing  two 
1,200  kw.,  60  cycle  generators,  exciters,  switchboard,  etc.,  for 
the  W.  C  Edwards  &  Company,  Limited,  Ottawa.  The  power 
house  is  laid  out  for  five  units.  The  first  unit  is  now  being 
erected  and  the  plant  will  be  in  operation  within  sixty  days. 

The  Vancouver  Power  Comjiany  will  build  a  jiermanent  con- 
crete dam  at  the  outlet  of  Lake  ( !oquitlani,  about  eight  miles 
from  New  Westminster  Junction,  B.  C.,  and  contractors  are  in- 
vited to  instruct  their  representatives  with  a  view  to  submitting 
specifications  .and  tenders.  The  datn  will  be  approximately  201) 
feet  wide  at  crest  and  over  300  feet  over  abutments,  and  about 
60  feet  high. 


^  General  Electric  Co,  of  Sweden 

Mek.nufacturers  of 

AlternatlQ?  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.    Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bd^^.,  TORONTO 

  „   


Canadian  Crocker -Wheeler  Co. 

M.XNUl  ACTURKRS  .AND  ELECTRICAL  KNtiL\T-:KRS  ;  Limited 

Head  Office:   41  Street  Railway  Chambers.  MONTREAL  . 
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CONSULTING  ELECTRICAL  ENCINE(RS 


CHARLES   H.  MITCHELL,   C.  E. 

Member  Amrriv'an  S^viclx  l'!n|;iinx'rs. 
.\v>kV.  M.  Instiuiti^m  Civil  Kn^'rs.  (LoiulonK 
A'iSKX'.  Anicrit'an  Inst.  Elcvtrical  KinjinctTs 

HYDRO-ELECTRIC  ENGINEER 


/>•... IK 


I004S 

M.u,.  -  ,v 


rrixlrm    Hntik  Itlilfi. 

nmosn) 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Stc.iiu.  1 1  Njlraiiln.-,  Ek'i'lru-. 
Kopoiis,  l'-.iuii.ilos,  Arbili  alioiis. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

IvA..   15.  A.  Sc. 
M.  Can.  SiV,  C.  Ji.,  As.soclate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Pv'wer  Pevclopnicnts  and  Transmission.  Electric 
Lighting.    Electric  Railways.    Municipal  Engineer- 
ing.   Industrial  Plants.     Reports,  Valuations,  Etc. 
TORONTO  AND  WINNIPEG 
Long  Distancr  Telepliones 


P.  E.  Marchand.  E  E.  K  W.  Far 

W.  L.  Doniicllv .  Sec.-Treas. 


.  C.E. 


P.    E.    MARCHAND   &  CO. 

Consulting  and  Constructing  Engrineers. 
Examinations.  Suneys.  Reports,  Pians,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants,  Long  Distance  Power  Trans- 
mission. Hvdro-EIeclric  Developments  a  Specialty. 
84  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


J77  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCrNNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  can.  Si->c.  C.F..  M.Am.  Electro-chemical  soc.,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO         -  WINNIPEG 
Cecil  B.  Smith      J.  G.  G.  Kerry     W.  G.  Chace 
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Sparks. 

Tho  Nissimri  'IVloiiliono  Company,  Tviinit- 
oil,  Kintoif,  <.)iit.,  Ikivo  obtained  ii  cliur- 
tor. 

.\  telophono  line  is  to  bo  built  from 
liarrif.  Out.,  to  Oro  Township.  H.  J.  Tud 
hopo,  Rugby,  Ont.,  is  iutci-csted. 

The  construftiou  of  a  rural  telephone 
.-system  has  bceu  definitely  decided  upon 
at  Ilamiota,  Man.  Joseph  Andrews  is  in- 
terested. 

The  Yorkton  Northwest  Telephone  & 
lllectric  Light  Company  are  making  ar- 
rangements for  tlio  construction  of  a  tele- 
phone system  at  Springside,  Sask. 

The  recently'  incorporated  Brandon  Gen- 
erator &  Carbide  Company  will  establish 
])romises  in  Brandon  for  the  manufacture 
of  gas  engines  and  other  supplies. 

The  Alnwick  Independent  Rural  Tele- 
])hone  Company,  Limited,  has  been  organ- 
ized at  Alnwick  Township,  near  Cobourg, 
Ont.  E.  W.  Harper,  of  Eoseneath,  Ont.,  is 
l)resident. 

The  New  Brunswick  Telephone  Com- 
pany, of  St.  John,  N.B.,  have  been  granted 
the  right  to  lay  conduits  in  Charlotte 
street,  from  corner  of  King  to  Duke  street, 
and  also  in  Princess  street. 

There  is  a  vacancy  at  Edmonton,  Alta., 
for  a  city  engineer  and  applications  for 
the  post  will  be  received  by  F.  M.  C.  Cross- 
kill,  secretary-treasurer,  until  July  14th. 
The  salary  is  $3,000  per  annum. 

The  time  for  submitting  tenders  for 
transmission  lines,  Toronto — Niagara  Falls 
and  St.  Thomas — Niagara,  has  been  ex- 
tended by  the  .Hydro-Electric  Commission 
to  July  15th.    Hon.  Adam  Beck,  chairman. 

The  Ontario  Distributing  Company  are 
seeking  a  by-law  from  the  Lincoln  County 
Council  to  construct  an  electric  line  from 
St.  Davids,  Ont.,  along  the  Queenstown  and 
Grimsby  road,  to  the  crossing  of  the  Michi- 
gan Central. 

C.  H.  Mitchell,  consulting  engineer,  To- 
ronto, has  been  engaged  by  the  Creston 
Electric  Light  &•  Telephone  Company,  Cres- 
ton, B.C.,  to  report  upon  a  scheme  to  gen- 
erate light  and  power  from  the  Goat  river 
falls.    George  M.  Benney  is  president. 

At  a  special  meeting  of  the  New  Ham- 
burg, Ont.,  council,  a  resolution  was  un- 
animously adopted  authorizing  the  reeve 
to  sign  the  Hydro-Electric  Niagara  power 
agreement  to  contract  for  250  horse-power 
for  the  use  of  local  industries  and  muni- 
cipal jjurposes. 

The  Central  Heat,  Light  &  Power  Com- 
pany have  placed,  through  Laurie  &  Lamb, 
consulting  engineers,  Montreal,  an  order 
for  a  fourth  Belliss  engine  for  their  power 
house,  St.  Peter  street,  Montreal.  This  en- 
gine will  be  of  4.30  h.p.,  with  2.5  per  cent, 
overload  capacity. 

The  city  of  Montreal  have  ordered  one 
of  the  Belliss  engines  of  triple  expansion 
type,  750  to  800  h.p.,  for  the  low  level 
pumping  station.  The  engine  will  be  di- 
rectly connected  to  a  Worthington  centri- 
fugal pump.  The  contract  for  the  installa- 
tion was  taken  by  the  John  McDougall 
Caledonian  Iron  Works  Company,  Limited, 
Montreal. 

The  Toronto  University  authorities  are 
stated  to  have  in  contemplation  a  scheme 
for  heating  all  their  buildings  from  one 
central  plant.  The  proposal  is  to  erect 
this  new  plant  near  University  College 
and  convey  the  steam  to  the  different 
buildings  by  means  of  underground  pipes, 
protected  by  asbestos  coverings.  The  total 
estimate  cost  is  $250,000. 


Electric  Repair 

and 

Contracting^  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting  Electrical 
Engineers 
Electrical  Repairs 

99  and  loi  West  Lagauchetiere  Street 

MONTREAL 


©ntract  Record 

Architect  ^Builder 

Toronto 

Publishied  Weekly 

Subscription,  Two  Dollars 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PAIENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 
MAIN 
25S2 

RIDOUT  &  MAYBEE 

103  Bay  Street 
TORONTO,      •      -      -  CANADA 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus.  $1,500,000. 
Offices  Throusliout  the  CMUzed 
World. 

Executive  Offices; 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  ot  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THK  BRADSTREET  COMPANY. 
Offices  in  Canada  :  H.ilifax,  N.S  ;  Hamilton,  Ont. ; 
London,  Ont. ;  Montreal.  0<'e. :  Ottawa,  Ont.;  Que- 
bec. Que. ;  St.  John.  N  B  ;  Toronto.  Ont. ;  Vancou- 
ver, B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. 

THOS   C  IRVING, 
Gen.  Man.  Western  Canada, Toronto. 
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DIMS  ANY 
STANDARD 
LAMP 

FITS 
ANY 
SOCKET 


WESTON  ELECTRICAL  INST.  GO. 
D.  AND  W.  FUSE  CO. 
A.  AND  J.  M.  ANDERSON 
HELIOS  MANUFACTURING  GO. 
MARSHALL  ELECTRIC  CO. 
J.  L.  SCHUREMAN  GO. 
WESTERN  TELEPHONE  GO. 
AMERICAN  ELECTRIC  FUSE  CO. 
SIEMENS  CARBONS 


i 


COMBINATION 
SOLDER 
FLUX 

IT 

SOLDERS 
ANY  I  H  ING 


YOU  DON'T  KNOW — we  have  just  secured  the  Canadian  ao^encies  for  these  companies. 
YOU  KNOW — them  by  reputation  as  the  leading"  concerns  in  their  own  Hnes,  and 
YOU  WILL  KNOW — more  about  them  if  you  write  us  for  our  iUustrated  bulletins. 
YOU  MUST  KNOW — that  when  it  comes  to  prices  we  are  there  with  the  goods. 
OUR  BUSINESS — is  to  make  you  our  customer. 
YOUR  BUSINESS — is  to  write  us  your  requirements. 


JOYNER - GREENE 


Electrical  Specialties 


316  Stair  Building 


TORONTO 


Hold  up  your  orders  for  FLUSH  SWITCHES  and  CONDUIT  BOXES 
until  you  have  seen  our  month-old  specialties. 

And  say!— Have  you  seen  our  3;, -amp.  MINIATURE  ARC? 


CANADIAN  ELECTRICAL  NEWS 


Evershed  &  Vignoles,  Limited 

London,  England 

Bridge  Meggers  and  Meggers,  Switchboard  and 
Portable  Instruments 

Berry,  Skinner  &  Company 

London  England 

Foolproof  Switch  Gear,  and  Motor  Starting  Panels 
Connolly  Brothers,  Limited 

Blackley,  Manchester 

Blackley  Tape,  Insulated  Wires  and  Cables 
Lawrence,  Scott  and  Company 

Norwich,  England 

Dynamos  and  Motors 


Gilbert  Arc  Lamp  Company,  Limited 

Chingford,  Essex 

Enclosed  Flame  Arc  Lamps  and  Carbons 
Morgan  Crucible  Company,  Limited 

Battersea,  London 

Morganite  &  Battersea  Carbon  Brushes 
T.  H.  &  J.  Daniels,  Limited 

Stroud,  Glostershire 

Pressure  Gas  Plants,  Suction  Gas  Plants,  Pumps, 
Gas  Engines 

Reavell  &  Company,  Limited 

Ipswich,  England 

Air  Compressors  for  Mines,  Vacuum  Pumps, 
Portable  Air  Compressor  for  Power  Stations 


The  above  firms  are  represented  in  Canada  by 

J.  F.  B.  VANDELEUR,  Canadian  Agent 

For  Contractors  to  the  Admiralty,  War  Office,  Etc. 

See  Page  8  No.  3  Dineen  Building,  TORONTO 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  7  ele- 
phones  and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Enegry  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete     telephone  systems. 

Write  for  Particulars 

Canadian  Independent  Telephone  Compa^ny,  Limited 

26  Duncan  Street,  TORONTO.  Ont. 
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Electrical  Engineer 
Wanted 

To  prepare  plans  and  specificatii>ns  and  supervise  the  constnit  tii^n  ot  a  plant  tor 
distributing  electric  power  throughout  the  City  of  Toronto,  includinpr  a  plant  for 
lighting  the  city. 

Applications  with  references,  testimonials,  etc.,  to  be  sent  to  the  undersigned  on 
or  before  MONDAY.  JULY,  i.ith,  1908. 

JOSEPH  OLIVER, 
City  Hall,  Toronto,  June  30th.  1908.  Mayor.  Toronto. 


ALUMINUM 

Electrical  Conductors 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.  Sheets.  Wire.  Tubrvg, 
Caistings 

Prices  with  full  information  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


"GALVADUCT"a"»"LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Maoufacturera  under  Canadian  and 
D.  S.  Letters  Patent 


TORONTO 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 
Combined. 

Invaluable    for    convenience   in  the 
household. 


LONG  DISTANCE  TELEPHONE  SERYIGE 

has   no   equal    for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  oflfice  of  the 

mi  mnm  cot  mr  of  giiniida 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  to  give  perfect 
satisfaction  in  Motors  and  Dynamos  and 
Electric  Street  Raihvaj'  Armature  Bearirfigs 

Get  our  book  "Facts  .ibotit  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto        -  Ont. 


"YOU  WIRE  FOR  ME   and    I'LL  WIRE  FOR  YOU" 

WALTER  BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758  YONGE  STREET 
Electrical  and  Gas  Fixtures,  Apparatus  and  Supplies 
PHONE  N.  2470         -        -        -         TORONTO,  ONT. 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service  Central,  Exchange, 
Factory,  Warehouse, Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phDn3  Catalogue. 


John  Starr,  Son  6l  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


Producers  and  Shippers  of 

CANADIAN 
.  CEDAR  . 


POLES 


and  manufacturers  of  S 


RED  FIR  CROSS  ARMS 

WIRE  OR  WRITE  FOR  PRICES 

YARDS  IN  BRITISH  COLUMBIA 
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THE  CANADA  ELECTRIC  CO 

Are  now  located  in  their  new  premises 
230    Dopdiestei:*    St]:*eet   'West,  IMC  o  xi  t  x*  e  ai  1, 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 
THE    CANADA    ELECTRIC  CO. 


l.ACASSE   ROSSHAU,   Klec.  Eng.  Manager. 


230  Dorchester  Street  West, 


Montreal. 


Westinghouse 
Integrating  Wattmeters 

Equipped  with  jewelled,  rolling-ball  bearings,  meet  every 
requirement  of  modern  service   as    do    no    other  types. 

High    Torque   Values — Low   Watt   Losses — High    Ratio  of 
Torque  to  Friction — Light  Moving  Elements 
Maximum  Initial  and  Life  Accuracy. 

FULL  PARTICULARS  IN  CIRCULAR  NO.  1145. 

Canadian  Westinghouse  Co.,  Limited 


Traders  B.nnk  BIdg., 
TOKONTO. 


439  Pender  St.,  VANCOUVER. 


General  Office  and  Works:  HAMILTON,  OM. 

For  particulars  address  nearest  Office: 
922^23  Union  Bank  Bldg.,  WINNIPEG. 


Sovereign  Bank  ot  Canada  BIdg. , 
MONTREAL.. 
158  Granville  Street,  HALIFAX 


&  MOFCOm  Limited,  Engineers 


Established  over  50  years. 
Telegrams:  "Belliss,  Birmingham." 
Code:  A.B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricalion  Simplicity;  Strength;  Experience 
Low  Cost  ;  Reliability ;  Minimum  Maintenance  ;  Compactness  ;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Enjfines  supplied  or  building,  representing  upwards  ot 
650,000  H.P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada:  LAURIE  &  LAMB,  212  BOARD  OF  trade  bhldinc,  MONTREAL,  CAN. 


Oj«  Tii.{'»E -Cra.sk  Tripi.k-Expansion 
Type  E.v  cine. 


Telegraphic  Address  :  "Larco'  Montre.-il. 


Codes  :  A.  B.C.  5th  Edition  &  Western  Union. 
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"The  Satisfaction  of  a  Work  Well  Done" 


Our  aim  has  always  been  to  give  YOU  better  satisfaction  than  you  ever  received. 
We  are  cranks  on  QuaHty  ;  ours  is  the  Finished  Work  of  Finished  Workmen  ;  these, 
combined  with  a  thoroughly  modern  and  efficient  plant,  are  the  features  which  have 
made  our  work  so  popular  with  oin-  numerous  customers. 


SPARES  AND  REPAIRS 
Amatures  Transformers 

Field  Coils  Switchboards 

Arc  Lamps  Special  Rheostats 

Railway  Armature  Coils,  Rewinds 
and  Commutators 

Special  Electric  and  Electro-Magnetic  Machinery. 

Manufacturers  of  Electro-Magnetic  Concentrators. 

We  solicit  an  opportunity  of  convincing  you  that  we  can 
execute  your  orders  satisfactorily. 


FOR  SALE 
A.  C.  Machinery 

One    30   k.w.    125    cycle    Generator  will) 
Exciter. 

One    60    k.w.    125    cycle    Generator  with 
Exciter. 

One  150    k.w.    Generator    with  Exciter. 

D.  C.  Machinery 

One  50  Light  Wood  Arc  Generator. 

Two  Plating  Generators. 

One  12  h.p.  500  volt  Motor. 

One    6  h.p.  250  volt  iMotor. 

Two    3  h.p.  250  vo  t  Motors. 

One       h  p.  125  volt  Motor. 

One  yi  h.p.  500  volt  Motor. 

One  %  h.p.  250  volt  Motor. 

One  '2  h.p    125  volt  Motor. 


The  Electrical  Maintenance  &  Repairs  Co. 


Phone  Main  3419 


162  Adelaide  Street  West,  TorOIltO 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 
Write  For  LoLtest  Bulletin  and  Prices, 

Waterous    Ervgirve    Works  Co. 

RRANTFORD.  CANADA 
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Electric  Fans 


Electrical  Supplies  and  Apparatus 


Street  Railway  Supplies 


Line  Material 


J.  A.  Dawson  &  Company 


WINNIPEG 


MONTREAL 


^  "YOUR  ELEGTRIGflL  SUPPLY" 

 HOUSE  

51  Victoria  Square  -  -  MONTR ^.^^1, 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  E^lectrlc  Co.,  Limited 
468-474  King  St..  West         -  TORONTO 


The 


Electi^ical  Constrtiction  Co., 

of  London,  Limited 

32-40  Dundas  Street.  London.  Can. — Phone  1103. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maiie. 


Estimates  Cheerfully  Given 


Descriptive    matter  furnished 
on  application 


LONG   DISTANCE   PHONE  MAIN  3149 


Electrical  Repairs 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

326-328-530  CR.AIG  STREET   WEST  -  MONTREAL 


CANADIAN 


Electrical  News 
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"SUPERIOR"  Alternating 
Current  Induction  Motors 

Slnglo  Phase,  Multl  Phase 
Constant  Sp«ed,  Variable  Speed 

Alternators  for  Power  and  Light 

"SUPERIOR"  Direct  Current 
Machines  to  Suit  all  Conditions 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  King  St.  West,  Toronto 


Canadian  General  Electric  Co. 


Limited 


Montreal 
Halifax 
Ottawa 


14-16  King  Street  East 

Toronto^  Canada 


Manufacturers  of 


Winnipeg 
Vancouver 
Rossland 


Electrical  Apparatus 


of  all  kinds 


Complete  Electrical  Installations  for  all  Purposes 
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K.  N.  I'mLiii'S.  I'rrsiilf lit.  Gho.  H.  Olnev  2nd,  Secretary-Treasurer. 

\}       Eugene  F.  Phillips  Electrical  Works 

Montreal  Toronto 

Railway,  Feeder  and  Trolley  Wire 


Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords 
Rubber,  Magnet,  Office  and  Annunciator  Wires 

Bare  and  Insulated  Electric  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.L 
New  York  Ollice  :  26  Cortlandt  Street.  Chicago  Office  :  135  Adams  Street. 


'SHAWMUT' 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 

-       _  MAINLINE  AND 

BRANCH  PORCELAINS 
 OF  ALL  KINDS 

NOTICE  ^  ^^^^^^^^^^^^^^^         ^  d      ^  d 

Have  You  Our  Catalogue  No.  100? 

CHASE  SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 

Stuart  -  Howland  Company 


Manufacturers  of 


The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 


On  the  Market 


Everything  Fully  Guaranteed 

Also  Dealers  in  Everything  Electrical.  -n.  v.-  «  • 

^^^^tU-fn^^^ESsr'^^^  S  wTnXoAtreet  Bostou,  Mass. 
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BENJAMIN  ATTACHMENT  PLUG 

National  Electrical  Code  Standard 


BODY 
ENTERS 
WITHOUT 
DTATION 


•JUST  OUT! 
The  Smallest,  Neatest 

and  Most 
Practical  Attachment 
Plug  upon  the 
Market. 

it  Has  No  Equal. 


Rotating  Sleeve 
Makes  it  Possible  to 
Attach  Plug 
without 
Turning  Device. 

Twisting  of  Cord  is 
Unnecessary. 


ACTUAL 


SIZE 


WRITE  FOR  DESCRIPTIVE  FOLDER 


BENJAMIN  ELECTRIC  MFG.  CO 

64  York  Street,  TORONTO 


WIRES  AND  CABLES 

of  Every  Description,  Fof  Telephone,  Telegraph  and  Electric  Power  Purposes 

The  Wire  and  Cable  Co.,  Montreal 


**Dia.mond  H" 

SWITCHES  _<sr->iLS,^  APPLIANCES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

.Switches 


o  o 


Ir. 


Galvanized 
Steel 

Wall 

Cases 

Automatic 
Flush 
Receptacles 
and  Plugs 

o  o 


MANUFACTl'RKD  BV  JT,   

THE  HART  MANUFACTURING  COMPANY,  Hartford,  Conn. 


a>  <Q 


Canadian 
Agents  : 


C.  W.  Bongard  Co.,  Ltd.,  „2  .64  Wellington  St.  West.  TorontO,  Can. 


(•  A  \  A  I)  I  A  \     K  1.  K  ("r  K  I  ('  A  li    N  M  W  S 


HYDRO-ELEOTRiO  PLANTS 

OF  ALL  CAPACITIES 


TOWN  OF  KENORA 

HYDRO-ELECTRIC  PLANT,  INCLUDING  3  OF  OUR  625  K.W.  WATER 
WHEEL  TYPE  ALTERNATORS,  EXCITERS,  SWITCHBOARD  AND  OTHER 
AUXILIARY  APPARATUS.  BULLETIN  303  DESCRIBING  HYDRO-ELEC- 
TRIC PLANTS  WILL  BE  SENT  ON  APPLICATION  TO  OUR  NEAREST 
SALES  OFFICE.  WORKS,  MONTREAL.  SALES  OFFICES,  NEW 
GLASGOW,  MONTREAL,  TORONTO,  COBALT,  WINNIPEG,  CALGARY, 
VANCOUVER. 

ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


trade:  mark 

R.eg.  U.  S.  Pa^tent  Office 


Okonite 


Insulated 


Wires  and  Cables 


Willard  L.  Chandee  )    m,„,„  . 

.  Durant  Cheever  j 
Geo.  G.  Manson.  General  Superintendant. 
W.  H.  Hodjjins,  Secretary. 
W.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  ure  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

The  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Induction  Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


The   PACKARD    ELECTRIC    CO..  Limited 


Works:   St.  CatKatrirves 


127-129  Bell  Tel.  Bdg.,  MoNTKiiAi.. 


Somerset  Block,  Winnipeg. 
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Time  at  Sea  by  Wireless. 

If  the  proposal  prosentod  to  the  French  Academy  of 
Science  recently  by  Bouquet  de  La  Gyre  be  adopted, 
the  Eiffel  Tower  will  play  an  important  role  in  ship- 
ping mattere.  M.  de  La  Gyre  proposes  to  equip  the 
tower  so  that  it  can  send  the  exact  time  according  to 
the  meridian  of  either  Paris  or  Greenwich  to  every  ship 
equipped  with  wireless  telegraphy.  He  claims  that  a 
wireless  plant  of  sufficient  force  can  be  established  to 
send  Hertzian  waves  completely  around  the  world.  By 
a  pre-arranged  signal  either  noon  or  midnight  would  be 
indicated  and  shi]is  would  thus  be  able  to  regulate  their 
own  chronometer.*!  and  Icai-n  their  exact  longitude  with 
le.«;s  danger  of  making  mistakes.  The  proposal  has  al- 
ready been  accepted  in  principle,  and  experiments  will 
tirst  be  undertaken  with  the  concurrence  of  French 
ships  in  both  the  Atlantic  and  the  Mediterranean.  It 
is  piirposed  to  send  the  hour  of  midnight  according  to 
Paris  time,  this  being  preferable  to  noon,  owing  to  the 
absence  of  local  disturbances. 


Lig'hting'  of  Larg'e  Interiors. 

In  a  paper  entitled  "Illuminating  Engineering," 
before  the  recent  convention  of  the  Electric 
Light  Association  at  Chicago,  "W.  D'A.  Ryan 
discussed  the  various  methods  of  illuminating  in- 
teriors now  in  use.  He  expressed  the  opinion 
that  as  time  advances  concealed  and  semi-concealed 
methods  of  lighting  as  applied  to  large  interiors  will  be- 
come more  general,  and  the  painfully  exposed  high- 
intrinsic-brilliancy  sources  of  light,  so  common  to-day, 
must  necessarily  vanish  as  the  public  becomes  educated 
to  higher  standards  of  illumination.   As  an  example  of 


the  cases  where  for  architectural  or  other,  reasons  it  is 
desirable  to  light  large  spaces  by  totally  concealed 
sources,  mention  was  made  of  the  arrangements  for 
illuminating  the  waiting  room  of  the  new  Union  Station 
at  Washington,  D.C.,  by  means  of  inverted  arc  lamps. 
The  arc  between  the  carbon  electrodes  of  the  lamp  is 
arranged  to  form  above  the  mechanism,  and  in  this 
particular  ease  the  lower  electrode  is  positive.  The  re- 
flector is  adjustable  so  that  the  light  can  be  turned  to 
the  proper  place  on  the  ceiling  or  side  walls,  and  a  dif- 
fusing screen  covers  the  arcs  so  as  to  eliminate  strong 
contrasts.  Notwithstanding  the  large  cubical  contents 
of  the  waiting  room  and  the  fact  that  the  lamp  arrange- 
ment is  of  the  totally  concealed  class,  the  efficiency  is 
remarkably  high  and  compares  favorably  with  exposed 
sources,  due  to  the  fact  that  the  excessive  intrinsic  bril- 
liancy of  such  sources  is  entirely  eliminated  by  the  sys- 
tem and  the  eye  is  permitted  to  adjust  itself  properly 
for  the  general  illumination. 


The  Canadian  Crocker- Wheeler  Company,  Montreal, 
have  issued  several  new  bulletins  which  will  prove  of 
interest  to  all  electricians.  The  subjects  of 
the  bulletins  are  as  follows:  No.  96,  alternating 
switchboard  panels;  No.  100,  form  I.  machines;  No. 
101,  form  D.  machines;  No.  102,  A.  C.  switchboard 
panels.  Bulletin  No.  103  gives  a  complete  account  of 
the  sanitary  district  of  Chicago's  hydro-electric  devel- 
opment on  the  Chicago  drainage  canal,  in  which  there 
are  four.  4,000  kilowatt  3-phase  60  cycle  alternating 
current  generators  and  two  350  kilowatt  direct  current 
exciter  units,  built  by  the  Crocker- Wheeler  Company 
heat,  as  the  wire  having  outer  braid  slicked  down  with 
of  Ampere,  N.J. 


Sunbeam  Lamps 

Are  Good 

That's  Sure 

You  cannot  afford  to  take  chances  on  other  makes 

MADE  IN  CANADA  BY 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Main  Office  :  Northwestern  Office  and  Warehouse  ;  Factory  : 

TORONTO  251  Notre  Dame  street,  WINNIPEG  ST.  CATHARINES 
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"]3"lran  Accumulator" 

Madigin  Patents 


Made  in  Canada 


Established  1898 


There  are  more  than 


SIX  THOUSAND  CELLS  of 


Used  in  Canada  To-day 

TWO  YEARS'  GUARANTEE 


Bulletins  on  Request 


The 


Croftan  Storage  Battery  Co. 

423-425  West  Queen  St.    -    TORONTO,  CAN. 

Montreal  anli  East;  Winnipeg: 
JOHN  FOKMAN  GASOLINE  ENGINE  SUPPLY  CO. 

Vancouver  and  West  :  SHIPYARD,  LTD. 


WESTON 


ELECTRICAL 
MEASURING 
INSTRUMENTS 

FOR  SWITCHBOARD  —  PORTABLE 
AND   LABORATORY  USE 

It  is  impossible  in  this  space  to  describe  our  various 
lines  of  < 

i 

Standard  Testing  Instruments  \  por 

Permanent  Magnet  Switchboard  Insts. ,  Direct 
Soft  Iron  "Eclipse"  Switchboard  Insts.J  Current 

Standard  Testing  Instruments^  por  Alternating 
Switchboard  Instruments         f  Current 

CIRCULARS  AND  FULL  INFORMATION 
WILL     BE     SENT     UPON  REQUEST. 

Weston  Electrical  Instrument  Co* 

NEWARK,  N.J.,  U.S.A. 


Brilliant  and  Shelby  Lamps 


have  a  well  earned  reputation  for  High  Efficiency 
and  Long  Life. 

Our  factory  is  equipped  with  the  most  up-tc^-date 
machinery,  and  we  employ  only  experienced  help. 
Every  lamp  is  carefully  tested  and  guaranteed. 

We  also  manufacture  a  great  variety  of  special 
lamps,  which  are  illustrated  in  our  No.  1 1  Catalogue, 
Copy  of  which  will  be  mailed  on  application. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 
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PRINGLE  SINGLE  PHASE  MOTOR 


Self  Starting,  Under 
Full  Load. 


Entirely  Automatic 
and  Practically 
Noiseless. 


Most  Economical 
to  Operate. 


Complete  Line  from 

'4  to  10  h.p.  for 
Frequencies  between 
25  and  140  Cycles. 


Can  be  operated  on 

both  Single  and 
Multiphase  Circuits 
with  Equal  Results. 

High  Power  Factor 
and  Efficiency. 

Develops  a  Heavy 
Starting  Torque  and 
Accelerates  Quickly. 

Absolute  Proof  of 
these  Claims  and 
Further  Details 
are  yours  for 
the  asking. 

May  we  send  them? 


The    R.    E.    T.   PRINGLE   CO.,    Limited,  Montreal,  Que.,  Winnipeg^,  Man. 


Absolutely  Satisfactory 


Parallel 
Operation 


4,000  KVA  6,600  Volt  Coupled  Type  Generator 


even  with  Gas  or  Oil  Eng-ine  Drive  is  one 
feature  peculiar  to  Crocker- Wheeler  Gen- 
erators that  must  appeal  to  the  plant 
engineer.  How  this  is  accomplished  with- 
out the  use  of  auxiliary  apparatus  is  told 
in  Bulletin  84. 


Canadian  Crocker -Wheeler  Co. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS  Limited 
Head  Office:  41  Street  Railway  Chambers,  MONTREAL 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 


(■Traders  Bank  Building,  T^Vonto,  WILLIAM  McKAY,  Manager 
niSTRICT  OFFICFS  :    i  Bell  Telephone  Building,  Montreal,  WATSON  JACK,  Manager 
I.  Union  B.ank  Building, Winnipeg,  J.  F.  POKTEK.  Manager 


2o  and  40  X  42  Cross  Compound  Goldie  Corliss. 


GOLDIE 
CORLISS 

Installations 

I  llustratic^n  .sliows  the  power 
house  of  the  Cosmos  Cotton 
Co's  plant  at  Yarmouth, 
N.  S.,  equipped  with  one  pair 
of  Cross  Compound  Heavy 
Dut)  Goldie  Corliss  Engines. 


The  Goldie  &  McCulloch  Co. 


Gait 


Ontario 


Limited 


Canada 


WESTERN  BRANCH 
248  McDermott  Ave.,  Winnipeg,  Man. 


QUEBEC  AGENTS 
Ross  &  Greig-,  Montreal,  Que. 


B.  C.  SELLING  .AGENTS 
Robt.  Hamilton  &  Co.,  X'ancouver,  H.C 


\KTfi  IVraU-f  Wheelock  Eiiines,  Corliss  Engines,  Ideal  Engines,  Boilers,  Heaters,  Steam  and  Power  Pumps,  Condensers,  Flour  Mill  Machinerv 
VV  C  XTXcxrv^    Oatmf'al  Mill  Machinery,     Wood- Working  Machinery,     Transmission  and  Elevating  Machinery,     Safes,    Vaults  and  Vault  Doors 


ASK  FOR  CATALOGUES,  PRICES  AND  ALL  INFORAIATION 
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The 


Crocker  Turbine 


Enjoys  a  high  reputation  won  by  merit. 

Perfectly  adapted  for  Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting, 
in  all  sizes,  and  for  heads  up  to  150  ft. 

Special  settings  arranged  to  suit  special 
circumstances. 


WRITE  FOR  CATALOGUE 


The 


Jenckes  Machine  Co., 


Sales  Offices : 
St.  Catharines.  Rossland 
Vancouver.  Halifax.  Cobalt. 


General  Offices  : 
Lansdowne,  St. 
SKerbrooke.  Que. 


Limited 

Works  : 
SFierbrooke,  Que. 
St.  Catharines.  Ont. 


ONEIDA  GALVANIZED  CHAIN 


FOR 
SUSPENDING 
ARC  LAMPS 


Oneida  Community  Limited,    Niagara  Fails,  Ontario 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


Arc  Lamps, 

Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 
John  FormaLn 

248  ©Lnd  250  Craig  streei  w..  Montreal,  Que 
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PUBLISHED  ON  THE  FIFTH  OF  EVERY   MONTH  BY 

HUGH  G.  MACLEAN,  LIMITED, 

TORONTO,  CANADA 

HEAD  OFFICE      -     Confederation  Life  Building,  TORONTO 

Telephone  Main  2362 
MONTREAL     -     Telephone  Main  2299.    B34  Board  of  Trade 
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WINNIPEG    ...     -    Telephone  224.    404  Travellers  Bldg 

ROLAND  F.  HILL,  Representative 
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ADVERTISEMENTS. 

Advertising  rates  sent  rromptly  on  application  Orders  for  adver- 
tising should  reach  the  office  of  publication  not  later  than  the  1st 
day  of  the  month.  Changes  in  advertisements  will  be  made  when- 
ever desired  without  cost  to  the  advertiser,  but  to  insure  proper 
compliance  with  the  instructions  of  the  advertiser,  copy  and  cuts 
should  be  received  at  least  one  week  before  date  of  publication. 

SUBSCRIPTIONS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada, 
post  free,  for  $1.00  per  annum.  The  price  of  subscription  should  be 
remitted  by  currency,  registered  letter,  or  postal  order  paj'able  to 
Hugh  C.  MacLean,  Limited.  Please  do  not  send  cheques  on  local 
banks  unless  25  cents  is  added  for  cost  of  discount.  Money  sent  in 
unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
United  States  and  foreign  countries  embraced  in  the  General  Postal 
Union,  $2.00  per  annum.  Subscriptions  are  payable  in  advance. 
The  paper  will  be  discontinued  at  expiration  of  term  paid  for  if  so 
stipulated  by  the  subscriber,  but  where  no  such  understanding 
exists,  will  be  continued  until  instructions  to  discontinue  are 
received  and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of 
failure  or  delay  in  delivery  of  the  paper. 

EDITOR'S  ANNOUNCEMENT. 

Correspondence  is  Invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 


The  "Canadian  Electrical  News"  is  the  official  paper  of  the 
Canadian  Electrical  Association. 


The  Hydro-Electric  Campaig'n. 

Since  the  Power  By-law  carried  in  Toronto  last  Jan- 
uary, there  have  been  many  predictions  made  that 
nothing-  would  ever  come  of  the  matter,  notwithstand- 
ing the  endorsation  of  that  city.  These  opinions  were 
very  much  strengthened  some  five  or  six  weeks  ago 
when  the  commission  extended  the  time  for  receiving 
tenders  for  the  transmisson  line,  it  being  the  not  un- 
natural feeling,  in  view  of  the  general  suspicion  which 
seems  to  surround  all  governmental  enterprises,  that 
this  was  Init  the  ])oginning  of  the  end.  However,  the 
new  date  has  come  and  gone  without  any  further  ex- 
tension, the  tenders  have  been  opened,  and  preliminary 
statements  have  been  made  to  the  effect  that  they  are 
within  the  estimates,  so  it  may  be  fairly  assumed  that 
we  are  almost  launched  into  a  practically  unparalleled 
scheme  of  municipal  ownership  and  operation.  At 
any  rate,  the  near  future  will  surely  tell  just  about 
what  is  going  to  hapjx'n,  in  fact  some  definite  announce- 
ment may  be  made  as  to  the  letting  of  contracts  be- 
fore this  issue  goes  to  press. 

In  the  meantime  Toronto  is  exhibiting  the  usual  char- 
acteristics of  any  body  so  cumbersome  as  a  municipal- 
ity, nothing  much  having  Ixm'ii  done  otlier  than  to  em- 
ploy <in  engineer  from  the  States  to  advise  the  council 
in  their  preliminary  investigations.  In  fact,  in  view  of 
the  predilections  which  (Canadian  corporations,  both 
public  and  private,  seem  to  have  for  everyone  but  Cana- 
dians, it  may  very  po.ssibly  be  that  some  one  of  our 
friends  from  across  the  line  will  receive  the  appoint- 


ment of  electrical  engineer  to  the  city.  Hamilton  also 
has  followed  Toronto's  lead,  having  decided  that  it  was 
necessary  to  go  outside  the  country  for  advice  during 
their  negotiations  with  the  Cataract  Company.  Truly, 
a  i)i()pliet  li;:th  no  honor  in  his  own  country. 


The  1908  Convention. 

The  11)07  convention  of  the  Canadian  Electrical  As- 
sociation was  remarkable  in  several  ways,  for  instance, 
the  excellent  exhibition  with  which  it  was  accompa- 
nied, a  fall  instead  of  a  spring  session,  etc.,  and  in 
these  ways,  as  compared  with  1!)()8.  it  had  the  advant- 
age oyer  the  latter  meeting.  Notwithstanding  this, 
however,  the  convention  held  in  June  last  was  most 
highly  successful,  in  fact  many  were  heard  to  remark 
that  it  was  the  best  they  ever  attended.  In  the  first 
place  the  School  of  Science  buildings,  which  the  Uni- 
versity of  Toronto  so  kindly  placed  at  the  disposal  of 
the  Association,  proved  to  be  admirably  suited  to  such 
a  gathering,  and  as  such  were  a  great  boon  as  compared 
with  anything  that  can  ordinarily  be  obtained.  When 
the  University  was  fir.st  proposed  as  a  meeting  place 
there  was  some  hesitation  on  the  part  of  the  local  com- 
mittee, it  being  thought  that  perhaps  there  would  be 
great  difficulty  in  getting  members  to  attend  the  meet- 
ings if  held  at  any  other  than  a  central  down-town 
point.  However,  experience  proved  otherwise,  the  rea- 
son perhaps  being  that,  in  the  absence  of  any  head- 
quarters hotel,  the  majority  of  the  delegates  had  to 
go  out  in  any  case,  and  it  was  of  course  as  easy  to  go 
to  the  t'arK  as  anywiiere  else.  The  situation  was  also 
materiall.v  helped  by  the  free  transportation  .so  kindly 
provided  by  the  Toronto  Railway  Company,  an  ac- 
commodation that  was  much  appreciated  by  everyone, 
both  mem])er  and  guest,  who  was  able  to  display  the 
Association's  badge. 

•  The  local  committee  decided,  in  view  of  the  excellent 
accomodation  offered,  that  it  would  be  desirable  to 
considerably  amplify  the  few  exhibits  which  have  hith- 
erto been  displayed  at  conventions,  excepting  of  course 
last  year,  and  so  made  arrangements  for  a  display  on 
a  very  much  larger  scale  than  usual.  Unfortunately, 
though,  owing  to  the  announcement  being  made  only 
about  two  weeks  before  the  meeting,  it  was  impossible 
to  get  together  anything  but  comparatively  standard 
material,  and  that  from  but  a  limited  number  of  manu- 
facturers. Notwitht-sanding  this  the  devices  shown 
were  very  attractively  displayed,  and  formed  no  mean 
addition  to  the  standard  programme. 

The  papers  on  the  whole  presented  a  radically  differ- 
ent tone  to  those  that  have  been  formerly  ])resented, 
being  generally  on  commercial  and  operating  topics 
rather  than  technical.  The  thin  edge  of  this  wedge 
was  introduced  last  year  in  Montreal,  without  doubt 
it  is  one  of  the  best  moves  that  the  Association  has  made 
for  some  time.  The  discussions  thereon  wei'e  only  fair, 
on  the  average,  though  some  papers  were  pretty  thor- 
oughly threshed  out.  Perhaps  the  limited  amount  of 
discussion  was  due  to  the  fact  that  there  did  not  seem 
time  for  anything  but  the  paper  itself.  If  this  be  the 
reason  it  might  be  desirable  to  consider  shortening  the 
list  of  papers  at  the  next  convention,  as  it  is  Avithout 
(piestion  a  very  great  pity  to  unduly  limit  the  discus- 
sion. 

The  local  Committee  are  certainly  to  T)e  congratu- 
lated on  the  very  e.xcelleiit  ])r()gi'amme  |)rovided  for  the 
entertainment  of  the  members  and  guests.  The  moon- 
light sail  on  Wednesday  night  was  very  enjoyai)le,  as 
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was  also  the  ladies'  drivo  and  sail  on  Thursday.  Scar- 
boro  Hoai'h  on  Thursday  niirhl  doubt  loss  drove  away 
many  a  pain,  borause  tho  luuiian  body  cannot  ordinari- 
ly eiittM'tain  two  sots  of  pains  at  tho  sanio  tinio.  a  very 
siu'oesst'ul  oonvention  boiiiir  liroujiht  to  a  closo  by  a 
most  spootaoidar  basoball  mat  oh.  an  innovation  t  hat 
will  doul»tloss  from  now  on  lio  niad(>  a  pornaaueuoy. 


The  Elements  of  Ligrht  and  Their 
Application. 

Owing  to  tho  onornious  ohangos  which  are  now  going 
oil  in  the  lighting  tiold,  due  to  the  introduction  of  the 
metallic  tilameut  incaudesceut  lamps  and  tiaming  are 
lamps,  the  subject  of  light  and  its  most,  proper  and 
economioal  use,  which  is  the  science  of  illuiuinatiou, 
is  naturally  receiving  much  more  than  ordinary  atten- 
tion, lu  view  of  this,  and  the  really  great  importance 
of  the  subject,  we  thought  that  our  readers  would  be 
interested  in  a  continuance  of  the  matter,  the  subject 
having  been  previously  taken  up  iu  the  May  editorials. 

Tho  standard  unit  of  light  iu  England  and  Canada 
is  that  amount  of  light  emitted  by  what  is  known  as  the 
English  Parliamentary  Candle,  which  is  one  weighing 
oue-sixth  of  a  pound,  and  burning  at  the  rate  of  12U 
grains  per  hour.  The  standard  for  the  greater  part 
of  the  continent  is  the  light  given  by  the  Amyl  Acetate 
lamp,  a  type  designed  by  Dr.  Von  Hefner,  and  hence 
known  as  the  Hefner  unit.  It  is  88  per  cent,  of  the 
English  candle,  that  is,  the  hefner  is  the  smaller  quan- 
tity, so  that  the  efficiency  of  any  given  light  producing 
device  is  always  higher  when  rated  in  hefners,  or  hef- 
ner candle  power,  than  if  its  output  be  measured  by 
the  English  standard.  This  latter  was  the  unit  used 
iu  the  [States  up  to  last  year,  but  was  then  superseded 
by  the  hefner,  the  A.  I.  E.  E.  adopting  the  latter  at  the 
1907  convention,  in  that  their  future  standard  candle 
was  specified  to  be  100-88  of  the  hefner.  The  change 
however,  makes  no  practical  ditference  to  any  commer- 
cial work,  as  the  unit  is  still  the  same  in  value,  being 
simply  given  a  ditferent  base,  a  point  affecting  labor- 
atory _work  only.  Canadian  practice,  however,  is  be- 
ing affected  a  little  just  now  in  that  Tungsten  lamps, 
coming  as  they  mostly  do  from  Austria  or  Germany, 
are  being  quoted  in  the  original  or  hefner  ratings. 
This,  of  course,  makes  quite  a  difference  as  compared 
with  our  usual  method  of  rating  in  English  candle 
power.  Consequently,  when  speaking  of  Tungsten 
lamps  one  has  to  enquire  which  basis  is  being  used. 
The  hefner  rating  is  the  explanation  of  the  efficiency 
of  one  watt  per  candle  so  frequently  claimed  for  this 
type  of  lamp,  the  equivalent  rating  in  English  candle 
power  being  I14  watts  per  candle.  In  this  connection 
it  is  interesting  to  note  that  a  recent  authority  gives 
the  following  as  the  efficiencies,  in  watts  per  mean 
spherical  candle  power,  of  different  sources  of  light. 
Mean  spherical  candle  power  is  the  average  of  any 
number  of  measurements  made  in  all  directions  round 
any  light  producing  medium,  and  is  thus  a  measure  of 
the  total  volume  of  light  emitted  by  the  particular  de- 
vice in  question.  It  is  now  generally  accepted  as  the 
only  correct  and  proper  basis  for  comparing  different 
kinds  of  lights. 

The  unit  of  illumination  is  the  candle  foot,  which  is 
the  light  falling  on  any  body  i^laced  one  foot  away 
from  a  light  of  one  candle  x)0wer.  A  two-candle  power 
light^  gives  an  illumination  of  tw'o  candle  feet  one  foot 
away  from  it,  and  other  candle  powers  in  proportion. 
The  illumination  decreases  as  the  square  of  the  dis- 


tiuioe  between  the  source  of  the  light  and  the  object 
illnminatod,  so  that  at  two  feet  away  a  one-candle 
l)owov  livm])  w'ill  give  an  illumuiation  of  i/j  of  a  candle 
foot,  at  four  foot  away  a  16  c.  p.  lamp  gives  one  candle 
foot,  etc.  This  principle,  known  as  the.  law  of  inverse 
squares,  is  true  in  a  general  way  of  all  lighting,  though 
strictly  speaking  it  does  not  hold  except  where  neither 
reflection  nor  refraction  are  present,  for  instance,  a 
high  candle  power  lamp  in  a  comparatively  small  room, 
tlio  Avails  of  which  were  mirrored,  would  be  an  instance 
wliei'o  it  would  be  absolutely  inapplicable.  The  same 
would  be  true  of  a  searchlight,  as  the  rays  from  it,  be- 
ing gathered  together  by  the  reflector  and  thus  sent 
out  in  a  comparatively  solid  beam,  distribute  them- 
selves over  an  area  which  increases  but  little  with  in- 
creased distances  from  the  lamp.  Consequently  the 
light  given  by  this  device  does  not  diminish  very  much 
by  increased  distribution,  the  governing  point  being  the 
absorption  of  the  atmosphere,  and  in  that  way  search- 
light illumination  is  far  from  obeying  the  law  of  in- 
verse squares. 


Ruins  of  Paquette  Dam    Photograph  Taken  from  Top  of 
Undisturbed  Portion  of  the  Structure. 


The  Paquette  Dam  Failure. 

Messrs.  Smith,  Kerry  &  Chace,  Consulting  Engineers, 
Toronto,  have  just  finished  preparing  specifications  for 
two  dams  for  Port  Arthur,  Ont.  One  of  these  is  to 
take  the  place  of  the  Park  Reservoir  dam,  which  was 
partly  destroyed  during  the  recent  flood  and  the  other 
is  to  reinforce  the  storage  dam  at  Onion  Lake  on  the 
Current  river. 

In  connection  with  this  the  accompanying  illustra- 
tion will  prove  interesting.  It  shows  the  Paquette  dam, 
which  failed,  and  was  the  cause  of  the  disastrous  flood. 
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It  is  situated  about  eight  miles  up  from  the  moiath  of 
the  Current  river,  a  small  river  which  drains  al)out 
three  hundred  square  miles  of  land.  The  major  parts 
of  this  area  was  located  above  the  dam.  The  dam  was 
built  as  a  retaining  wall,  partly  on  rock  and  partly 
in  midstream  on  a  gravel  foundation.  There  has  been 
no  thorough  investigation  of  the  failure,  but  it  is  a 
general  opinion  that  it  was  due  to  undermining  in  the 
gravel,  and  that,  notwithstanding  that  a  great  mass 
of  gravel  had  been  piled  up  on  the  upper  side  of  the 
dam  to  prevent  leakage.  While  the  dam  was  design- 
ed as  a  retaining  wall,  there  were  openings,  w-ith  a 
spillway  above  the  rock ;  so  it  was  not  because  of  over- 
How,  that  it  was  undermined.  Some  parts  of  the  dam 
were  carried  by  the  flood  a  distance  of  one  hundred 
yards  down  the  stream.  One  slab,  as  is  clearly  shown 
in  the  illustration  on  the  distant  shore,  fell  up  stream. 
It  will  be  seen  also  from  the  illustration  that  there  is 
evidence  that  the  buttress  was  not  built  as  a  unit 
with  the  dam. 

Tenders  in  accord  with  the  specifications  prepared 
by  Messrs.  Smith,  Kerry  &  Chace  will  probably  be 
called  for  shortly. 


Price  of  Power. 

A  subscriber  writes  "The  Electrical  News"  as  fol- 
lows: "In  the  June  number  of  your  journal,  I  noticed 
an  item  in  regard  to  the  price  of  power  which  is  to 
be  supplied  to  the  City  of  Toronto,  by  the  Hydro-Elec- 
tric Power  Commission.  I  would  like  to  ask  if  the 
price  given,  namely,  $18.10  per  horse  power,  includes 
the  maintenance  and  interest  charges  on  the  trans- 
mission line,  or  has  the  City  of  Toronto  to  pay  the 
maintenance  on  the  transmission  line  and  contribute 
their  share  of  the  cost  of  construtcion  as  well  as  pay 
$18.10  per  horse  power?" 

In  response  to  the  above  enquiry,  the  Hydro-Elec- 
tric Power  Commission  writes  us  as  follows:  "The 
price  given  the  City  of  Toronto,  namely,  $18.10  per 
horse  power,  includes  all  charges,  including  interest, 
sinking  fund,  depreciation,  insurance,  maintenance  of 
transmission  lines  and  transformer  stations,  operation 
and  administration. " 


Sherbrooke's  Municipal  Plant. 

The  City  of  Sherbrooke,  Que,  recently  took  over 
the  gas  and  electric  plant  of  The  Sherbrooke  Power, 
Light  &  Heat  Company.  The  price  paid  was  $250,000. 
A  committee  of  four  was  appointee!  by  the  aldermen 
and  named  the  light  committee,  consiting  of  C.  G. 
Thomi)son,  Chairman,  D.  McManamy,  F.  N.  McCrae 
and  D.  O.  E.  Denault.  This  committee  made  all  the 
arrangements  in  the  taking  over  of  the  plants — and 
retained  the  statf  of  the  company,  Messrs.  A.  Sangster, 
superintendent  and  R.  N.  Robins,  cashier.  The  gas 
plant  is  water  gas.  The  machinery  has  been  in  use 
a  few  years  and  will  be  replaced  in  the  near  future 
by  an  up  to  date  water  gas  apparatus,  as  fuel  gas 
is  much  in  denmnd  ami  extensious  are  being  made  in 
a  number  of  streets. 

The  electric  light  and  jjowci-  ])laiit  has  lately  been 
changed  to  60  cycles, — an  entirely  new  station  having 
been  built.  There  are  two  new  sets  of  water  wheels — 
700  horse-power  each,  manufactured  and  put  in  j)()si- 
tion  by  the  Jenckes  Machine  CJompany,  Sherbrooke. 
The  two  sets  of  wheels  are  entirely  separate  as  to 
gates  and  regulation,  and  may  be  shut  down  and  ex- 
amined without  interfering  with  the  other  sets,  there 


were  also  two  separate  smaller  wheels  put  in  to  drive 
exciters. 

Two  generators  of  500  k.w.  each,  from  the  Canadian 
General  Electric  Company,  were  put  in  direct-con- 
nected to  the  water  wheel  shaft,  running  at  225  r.p.m. 
also  two  separate  exciters  direct-connected — each  ex- 
cite three  500  k.w.  generators. 

A  third  generator  has  been  ordered  of  400  k.w.,  from 
the  (Janadian  General  Electric  Company,  to  be  put  in 
place  and  be  running  by  October  1st.  This  400  k.w. 
will  be  direct-connected  to  another  set  of  wheels  of 
700  horse  power.  A  fine  switchboard  was  put  in  by 
the  Canadian  General  Electric  Company,  with  the  lat- 
est instruments  and  oil  switches.  There  are  about  700 
horse  power  in  motors  in  use  at  the  present  time,  and 
they  are  being  added  to  continually.  The  lights  in- 
stalled number  over  27,000,  and  additions  are  being 
made  every  day.  The  light  committee  will  manage 
the  business  on  the  same  lines  as  the  company,  regard- 
ing prices  for  power  and  light,  collection  for  street 
lights,  payment  of  taxes — municipal  and  school.  The 
committee  will  be  entirely  separate  in  their  business 
though  under  the  control  of  the  aldermen. 

Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  was 
the  engineer  for  the  new  station  and  machinery. 


Fort  William  Pays  $52,000  for  Electric 
Railway. 

A  decision  has  been  given  by  the  Ontario  Railway 
and  Municipal  Board  in  relation  to  the  taking  over 
hy  Fort  William,  Ont.,  of  the  portion  of  the  Port  Ar- 
thur street  railway  located  in  Fort  Wliliam,  and  one- 
half  of  the  rolling  stock  of  the  Port  Arthur  Street  Rail- 
way. 

Port  Arthur  originally  obtained  the  right  to  oi)erate 
Its  line  in  Fort  William  for  twenty  years  from  Decem- 
ber 1st,  1893,  after  which  Fort  Wililam  was  to  have 
the  riglit  to  acquire  the  railway  at  a  price  to  be  mutu- 
ally agreed  upon,  or  settled  by  arbitration.  The  deci- 
sion adjudges  the  actual  value  to  Fort  William  of  the 
street  railway  to  be  acquired,  as  $52,000,  covering  road- 
Iteds,  rails,  plant,  overhead  construction  and  appur- 
tenances, a  proportion  of  the  cars  (cars  7,  8,  10,  11,  14, 
18  and  24)  and  their  accessories,  the  motor  generator 
in  the  transformer  station  of  the  Kaministiquia  Power 
Company  in  Fort  Wililam,  and  the  real  estate. 

The  value  of  the  probable  earnings  until  December 
1st,  ]9i:{,  of  the  section  acquired  by  Fort  William,  was 
also  to  have  been  decided  upon  and  included  in  the 
decision.  Port  Arthur,  however,  was  unable  to  sub- 
mit evidence  on  this  point.  An  agreement  was  there- 
fore drawn  up  and  embodied  in  the  award  which  pro- 
vides that  the  Ontario  Railway  and  Municipal  Board 
shall  pay  out  of  earnings  all  operating  maintenance 
and  re{)air  costs,  to  Fort  William,  and  turn  over  the 
balance  to  Port  Artliur. 


Mr.  AlcUis  Ferguson,  of  Kingston  has  been  appointed 
city  enginec^r  of  Stratford,  to  succeed  former  city  en- 
gineer (Jriffiths,  wlio  recently  resigned,  to  confine  him- 
self to  county  and  other  work.  Mr.  Ferguson  is  a  son 
oF  Professor  Ferguson  of  Queen's  University,  Kinu-ston. 


Prof.  L.  A.  Ilerdt  of  Mc(}ill  University,  has  returned 
from  England  where  he  attended  to  some  business  con- 
cerning a  pro|)()sil  ion  in  the  interests  of  Messrs.  Smith, 
Kerry  &  Chace,  consulting  engineers.  Toronto.  During 
his  trip  Prof.  Ilerdt  visited  London,  Paris  and  Norway" 


,  nKitioc«-[. 


Methods  of  Increasing  the  Station  Load 

P.ipoi  road  before  C.  E.  A.  Convention  by  Geo.  Williams,  New  York. 


It  is  prosuniod  that  the  Central  Station  is  iin'parod  I'dr  add! 
tiunal  jmtronaye  and  that  tlie  iiu-roaso  will  ho  ooniimsod  of 
prutitaldo  luisiness. 

l-^oni  tliis  i>oint  tin-  station  is  a  ooniinoioial  institution,  and 
whether  lar-je  or  small  a  sollinf?  canigaijin  should  bo  inaugnr- 
ateil. 

The  selling  eanipaijin  may  bo  oondnotod  by  an  ori;anizatioii 
exoliisively  devoteil  to  the  work,  or  nniy  bo  caniod  on  by  one 
man  who  will  devote  part  of  his  time  to  this  special  lino, 
but  the  same  old  laws  of  oommoroe  whii'h  govern  the  success 
of  any  mercantile  business  are  ajiplicablo  to  electrical  dovolo]) 
ment  and  there  is  no  sjiecial  iiorsonal  requirement  or  o(iuip 
ment  re»inisite  or  necessary  which  cannot  lie  (puckly  acipuiod 
by  the  orjiani/ation  and  the  salosnion. 

The  object  of  the  campaign  is  to  sell  a  service  and  the 
greater  the  variety  of  jnirposes  for  which  the  service  can  be 
applied,  the  broader  the  field  of  sale.  There  is  in  every  com- 
muuity  a  jHissibility  of  annual  sales  amounting  to  .$10  per 
capita,  and  when  that  standard  will  have  been  reached  it  will 
be  found  easier  to  add  jvitronage  than  at  the  present  time. 
The  volume  of  additional  business  is  limited  more  by  our  plans 
to  get  it,  than  by  the  opportunities  for  selling  the  service. 
The  ]>oint  of  saturation  has  never  been  reached.  Thus  it  is 
apparent  that  the  first  essential  is  the  standard  we  set. 

As  in  the  commercial  development  of  anything  of  merit,  the 
jinblic  must  fiist  be  made  familiar  with  what  we  have  to  sell 
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Signs  at  Cincinnati  and  Atlantic  City 
(i6oo  4-c.p.  lamps). 

and  know  its  advantages  before  a  demand  for  the  product 
can  be  expected.  In  the  smaller  cities  this  process  of  educa- 
tion may  be  quickly  carried  on  with  very  small  investment,  but 
in  the  larger  cities  a  campaign  of  newspaper  and  other  printed 
advertising  and  publicity  would  be  necessary  if  rpiick  results 
are  desired. 

In  this  connection  it  is  my  opinion  that  there  are  no  uniform 
or  well  defined  methods  to  meet  the  requirements.  A  distinct 
campaign  should  be  jjlanned  for  each  station  to  fit  the  char- 
acter and  conditions.  Avoid  the  "quack-doctor"  with  the  pana- 
cea of  stock  cuts.  He  who  never  sold  electric  service  to  the 
people  is  not  apt  to  do  so  successfully  by  his  pen. 

The  work  of  promoting  the  service  should  first  enlist  the 
support  of  every  empoylee  of  the  central  station  and  every 
jjerson  in  the  community  whose  prosperity  is  affected  by  that 
of  the  station  company.  The  interests  of  the  central  station 
are,  in  turn,  linked  closely  with  those  of  the  municipality  in 
which  it  is  located,  and  to  the  extent  of  good  will  and  harmoni- 
ous relations  between  the  people  and  the  company  will  the 
company  expand  its  service  and  the  city  its  industries. 

That  community  which  retards  the  growth  of  its  central 
station,  retards  its  own,  for  the  development  of  the  electrical 
service  in  any  city  is  conceded  to  be  a  prime  factor  to  the 
city's  develoyjment. 

Now  that  the  company  is  right  internally,  and  has  the  am- 


Electric  Signs— One  at  Atlantic  City,  one  at  Philadelphia, 
one  at  New  York. 

bition  to  progress,  this  is  what  it  can  set  out  to  do,  and  what 
can  be  done. 

1.  It  can  popularize  its  service  and  make  everybody  want 
to  use  electricity  wherever  it  can  be  applied. 

2.  It  can  turn  all  the  industrial  wheels. 

.3.  It  can  illuminate  every  inhabited  house  that  can  afford 
any  form  of  artificial  illumination. 

4.  It  can  turn  every  business  street  into  a  nightly  exposition 
and  change  a  dismal  unattractive  town  into  a  brilliant,  pro- 
gressive one. 

5.  It  can  make  the  central  station  company  the  greatest 
medium  of  usefulness  in  the  community — the  leader  of  pro- 


Example  of  Outlining  at  Lincoln,  Nebraska. 
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Lackawanna  Avenue,  Scranton,  Pa. 


gression.  It  can  do  more  to  increase  the  growth  of  the  city 
than  any  other  institution. 

The  advent  of  electricity  did  more  than  place  a  new  product 
on  the  market,  it  brought  a  substitute  for  every  form  of  energy 
devised  since  the  world  began.  It  did  not  introduce  transporta- 
tion, it  expanded  the  possibilities  of  transi)ortation,  likewise 
communication  and  illumination,  and  there  lies  in  every  con- 
ceivable industry,  art,  craft  and  form  of  commerce  a  variety 
of  uses  for  electricity  which  require  only  information  and 
demonstration  to  supply  them  from  the  central  station  source. 
We  have  access  to  the  a])i)liances  and  consumers'  equipment; 
progressive  manufacturers  are  constantly  supplying  new  ones 


of  improved  efficiency.  There  is  not  a  central  station  com- 
pany that  could  not  profitably  maintain  a  modern  salesroom  in 
the  highest  rental  retail  district  in  the  city  to  exj>loit  electric 
appliances,  nor  a  company  too  poor  to  afford  a  rei)resentative 
for  every  10,000  inhabitants,  or  promote  its  business  on  the 
same  broad  plans  used  to  market  other  commodities. 

Monopolistic  practice  that  does  not  conflict  with  the  laws 
of  the  land  should  be  forgotten  and  the  business  given  a  pro- 
motion that  the  greatest  and  grandest  art  and  industry  are 
entitled  to. 

Perhaps  some  may  think  that  their  particular  conditions  do 
not  permit  of  sufficient  appropriations  to  carry  out  the  de- 
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vt>lo|iiiitMit  Mioordiii^'  to  thoir  iiloal.  lloic  aro  somo  of  tho  ossoii 
tials  which  cost  littlo  or  nothing  Vnit  arc  s\ii(>  to  hrin;;  station 
ineroaso: 

l^ihlii"  spiritcilufss,  oonrtoous  tveatiiu'nt,  anxioty  to  i)loasi> 
oustoniors,  proni]tt  exooution  of  onlors,  a  cltvin  offiio,  attrai'tivo 
show  windows,  offioo  i-o  oi>eration,  enthusiasm  in  tho  work,  the 
spirit  of  pro}:rt>ss  and  a  united  offort  to  practioo  that  koystono 
of  all  oounneroe — the  Golden  Kule.  It.  wjrs  Henry  li.  Doherfy, 
that  leader  of  nearly  every  progressive  movement  in  eentral 
station  praetiee,  eonoeded  to  have  no  peer  as  an  authority 
upon  luiblio  utility  affairs  in  the  world,  and  incidentally  a  nieni 
her  of  this  association,  who  issued  requests  to  his  army  of 
eniidoyes  throughout  the  central  station  and  gas  eompany  of- 
fices. "See  to  it  that  every  jiersoii  who  ajipvoachos  you  will  go 
away  a  better  friend  to  the  comjiany  tlian  when  ho  came." 

The  "Masters  of  Success"  in  the  lOnglish  speaking  world 
are  paying  the  highest  premiums  for  men  and  methods,  which 
will  charge  their  institutions  with  this  spirit,  the  fostering 
and  cultivation  of  it  will  first  permeate  those  working  to- 
gether and  then  it  will  conquer  the  whole  city. 

Many  central  station  companies  nave  already  found  the 
character  of  patronage  sought  after  and  secured,  to  be  a 
saving  factor  in  their  business.  It  has  meant  in  some  in- 
stances the  difference  between  prosperity  and  bankruptcy.  It 
has  been  proved  beyond  question  that  in  no  variation  of  cli- 
mate, location  or  character  of  population  is  there  any  perman- 
ent obstruction  toward  improvement  of  load-factor.  The  prob- 
lem is  distinctively  a  commercial  one.  Some  of  the  forms  of 
patronage  most  easily  developed  are: — 

Popular  midnight  or  all  night  show  windows,  sign  and  decor- 
ative lighting. 

Domestic  and  industrial  licating  and  power  appliances. 
Industrial  ]>ower  which  is  contracted  for  "off-peak"  hours. 
Where  legally  permissible  it  is  found  that  the  Doherty  rate 
— which  equitably  rewards  the  customer  for  long  hour  con- 
sumption by  a  decreasing  rate  of  charging — is  an  effective 
method  for  improving  the  load  factor,  as  the  decrease  of  rate 
per  unit  does  not  increase  the  net  profit  but  financially  ])er- 
mits  a  new  sphere  of  industrial  business  and  liberal  lighting. 

The  Electrical  Age  demands  the  specialization  and  analysis 
of  everything  pertaining  to  the  industry.  The  details  of  or- 
ganizing the  selling  opportunities,  of  adjusting  the  service,  and 
of  adding  business,  will  all  become  easy  enough  to  those  who 
determine  to  secure  results  along  these  lines. 

I  will  feel  honored  to  contribute  specific  experience  if  a 
general  discussion  follows. 

It  may  interest  you  to  see  here  a  series  of  stereopticon  pic- 
tures which  reproduce  a  variety  of  night  scenes  in  American 
cities.  This  collection  was  recently  exhibited  at  the  Chicago 
Convention  of  the  N.  E.  L.  A. 

I  have  outlined  those  which  I  consider  the  most  vital  methods 
towards  increasing  the  station  load,  and  trust  they  will  serve 
in  new  fields  as  well  as  they  have  served  elsewhere. 

I  desire  to  express  my  appreciation  in  the  name  of  the 
Xational  Electric  Light  Association  for  your  many  courtesies 
in  this  city,  where  I  first  saw  electric  light,  and  the  land  in 
which  I  first  discovered  the  light  of  day. 

Mr.  William's  paper  was  followed  by  a  number  of  stereop- 
ticon views  of  electrical  signs  for  use  at  night,  and  of  outline 
lighting,  which  Mr.  Williams  explained.  In  the  course  of  his 
remarks  Mr.  Williams  said:  Several  years  ago  we  had  the 
idea  that  the  possibilities  of  decorative  lighting  were  limited, 
due  to  the  restrictions  of  certain  city  ordinances,  which  pro- 
hibited signs  from  being  placed  over  the  street  line.  I  think 
you  will  find  that  these  ordinances  will  in  time  prevail  all 
over  the  country.  We  had  to  resort  to  substituting  decorative 
lighting  around  the  cornices  of  buildings  to  use  out  the  con- 
tract for  the  sign;  it  grew  from  that  into  a  regular  develop- 
ment of  outline  lighting.  In  a  good  many  towns  the  business 
of  outline  lighting  is  promoted  just  the  same  as  for  sign  light- 
ing. In  several  cities  no  signs  are  allowed  to  extend  over  the 
sidewalk  unless  lamped,  and  creditable  signs  to  the  city.  In 
promoting  this  kind  of  lighting  the  success  of  it  will  depend 
very  much  on  the  design  of  the  first  examples  erected.  The 
largest  piece  of  outline  lighting  in  the  United  States  is  on  the 
departmental  store  of  Mabley  &  Carew  at  Cincinnatti,  Ohio. 
They  spend  annually  $80,000  for  advertising.  The  lighting 
part  of  it  costs  them  between  eight  and  ten  thousand  dollars 
a  year,  and  they  say  it  is  the  cheapest  advertising  they  have. 
The  development  of  decorative  lighting  has  been  projected  I 
think  a  little  longer  in  Denver  than  in  any  other  American 
city,  and  naturally  they  are  beginning  to  reap  the  benefits  of 
it,  I  think,  more  than  any  other  city  in  the  country.  They 
have  a  large  income  from  signs  at  Memphis.  Their  revenue 
per  kilowatt  at  the  station  from  electrical  signs  is  $138.  If 
I  were  called  on  to  advise  in  this  matter  I  would  advise  central 


stations  not  to  get  into  the  idea  of  ])utting  signs  across  the 
street,  because  as  the  city  grows  somel)ody  will  want  to  take 
them  down.  In  the  development  of  the  sign  business  a  great 
factor  is  the  variety  of  signs.  I  could  not  he!])  but  admire 
the  signs  in  Toronto,  and  I  predict  that  Toronto  will  be  a 
wonderfully  well-illuminated  city  in  a  few  years  by  the  way 
they  are  going  on  with  it,  by  the  extent  and  character  of  the 
signs  in  use. 

Discussion  on  Mr.  Williams'  Paper. 

The  discussion  which  followed  Mr.  Williams'  paper  brought 
out  a  number  of  interesting  points.  In  answer  to  Mr.  Dion, 
Mr.  Williams  said  that  the  outline,  sign  and  window  lighting 
which  he  had  pictured  were  generally  sold  on  a  flat  rate  basis. 
In  a  few  places  where  meters  were  used  they  were  simply  a 
protection  against  theft.  Hours  of  lighting  were  generally 
specified  in  the  contract,  as  from  dusk  until  midnight,  and 
ranged  from  2,000  to  2,200  hours  per  year.  They  would  be 
computed  as  follows:  A  20-watt  lamp  would  be  multiplied 
by  the  rate  per  kilowatt,  by  the  number  of  hours  per  year,  this 
divided  by  twelve  would  give  the  price  per  month.  The  signs 
were  turned  off  and  on  by  the  company  at  a  small  expense 
compared  with  the  revenue  derived.  Benewals  of  lamps  were 
generally  considered  in  making  the  rate  per  lamp  or  per  kilo- 
watt. If  the  current  were,  say,  eight  cents  per  kilowatt,  pos- 
sibly the  estimating  of  the  cost  of  renewing  lights  would  be 
on  the  kilowatt  basis  or  yearly  basis.  In  a  good  many  cities 
now,  a  specific  rate  was  made  for  a  four  c.p.  lamp  per  year. 
This  was  a  convenient  form  for  quoting  the  rate  for  national 
electrical  advertising.  This  method  did  not  include  the  colored 
lamp. 

In  reply  to  the  President,  Mr.  Williams  said  experience  show- 
ed that  once  a  man  used  such  a  sign  he  became  an  almost 
perpetual  user  of  it,  so  they  seldom  tried  to  tie  a  man  iip  on 
more  than  a  year's  contract.  However,  they  never  took  any- 
thing less  than  a  year  on  account  of  figuring  the  monthly  flat 
rate.  A  great  many  companies  took  this  business  on  three, 
four  and  five  year  contracts.  The  largest  one  he  had  illus- 
trated, containing  something  like  7,000  lamps,  was  on  a  three- 
year  contract.  In  some  plants  exceptionally  large  decorative 
features  were  being  taken  off  the  peak,  the  customer  possibly 
being  given  a  concession  for  the  privilege. 

In  answer  to  Mr.  Grant,  regarding  the  best  method  of  cam- 
paigning for  customers  of  this  class,  Mr.  Williams  said  it 
was  essential  that  soliciation  be  used  in  some  way.  The 
exact  method  was  difficult  to  explain.  After  an  experience 
extending  over  twenty-five  cities  he  had  found  invariably  that 
they  had  to  get  a  sort  of  co-operative  spirit  going  in  the  town 
before  they  could  do  very  much  with  it.  They  would  have 
to  show  the  merchants  as  a  body  the  advantages  of  display 
lighting.  It  was  broadly  conceded  now  that  business  would 
follow  the  well-lighted  city.'  In  most  places  they  had  used  news- 
paper advertising  to  help  the  movement.  Once  a  few  large 
installations  were  obtained,  others  and  larger  ones  would  soon 
follow.  If  there  were  five  drug  stores  in  a  town,  one  of  which 
installed  a  beautiful  display,  it  would  be  a  little  easier  to  get 
the  other  four,  and  by  the  time  three  of  them  were  obtained 
the  other  two  were  practically  certain. 

Replying  to  Mr.  A.  E.  Fleming  regarding  the  necessity  of 
cutting  a  special  rate  in  order  to  introduce  the  signs,  for  in- 
stance a  10-cent  rate,  so  as  to  form  a  flat  rate  basis,  Mr.  Wil- 
liams thought  this  would  not  be  necessary  on  a  10-cent  rate. 
Nearly  all  the  cities  he  had  referred  to  had  a  sliding  form  of 
rates  with  a  premium  for  the  long  hour  user.  In  a  town  of 
2.'}, 000,  if  the  merchants  put  up  20,000  4-c.p.  lamps  to  burn 
until  twelve  o'clock  at  night,  the  net  profits  would  be  greater 
on  a  5  per  cent,  per  kilowatt  basis  than  for  an  average  patronage 
at  10  cents.  In  the  cities  he  had  referred  to  they  had  the  Doherty 
rate.  In  places  where  there  was  no  sliding  scale  and  the  basis 
was  10  cents  per  kilowatt,  advertising  business  would  probably 
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be  taken  profitably  on  a  six  or  seven-cent  basis.  The  gross 
revenue  from  the  signs  he  had  shown  in  the  Atlantic  Sity 
pictures,  ran  into  a  small  fortune  every  season  They  were 
taken  on  a  12-cent  rate  for  summer  season  service  and  on  an 
8-cent  rate  for  the  year  round  service.  Many  of  the  users 
had  recently  commenced  to  take  advantage  of  the  low  rate 
for  the  year  round. 

President  Kelsch,  instanced  a  ease  where  a  company  started 
in  the  sign  business  by  giving  every  other  drug  store  on  the 
main  street  a  fairly  low  rate  on  condition  that  they  distribute 
literature  published  by  the  lighting  company.  In  a  short  time 
the  other  drug  stores  applied  for  signs.  As  soon  as  thev  had 
the  drug  stores  in  line  they  started  out  with  .another  line  of 
business,  and  as  fast  as  the  man  in  the  shoe  store  or  grocery 
store  saw  his  neighbor  or  competitior  with  an  electrical  sign 
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he  had  to  have  one  too.  That,  he  thought,  was  the  method 
pursued  by  most  of  the  successful  companies. 

Decorative  Lighting  in  Toledo. 

Mr.  McKay  said  that  in  Toledo  he  had  the  same  experience 
and  found  that  decorative  lighting  was  very  apt  to  sell  it- 
self. 8ix  months  ago  they  had  put  in  operation  on  Summit 
street  some  156  liminous  arc  lamps,  two  lights  to  a  pole,  and 
poles  about  eighty  feet  apart  on  each  side  of  the  street.  A 
month  later  merchants  on  other  streets  were  fighting  to  see 
who  could  get  the  same  service  earliest.  Since  then  the  city 
had  ordered  2.50  additional  of  these  lights.  Probably  in  tlie 
next  year  and  a  half  every  business  house  in  that  city  would 
be  illuminated  on  a  uniform  harmonious  scale,  which  would 
be  profitable  to  the  company.  The  same  thing  applied  to  the 
sign  lighting  for  which  his  company  gave  lower  figures  than 
any  he  had  heard  mentioned  at  the  convention,  in  fact,  all 
this  company's  figures  were  lower  than  those  of  other  companies 
because  they  had  to  meet  natural  gas  competition,  which  was 
sold  at  35  cents  a  thousand  to  the  average  consumer.  There 
was  also  a  natural  gas  plant  in  his  city  to  compete  with,  yet 
they  found  a  field  for  every  product  they  had  to  sell.  Their 
power  business  was  increasing  steadily  and  so  was  their  elec- 
tric light  business.  During  the  financial  depression  their  elec- 
tric light  and  power,  and  the  gas  businesses  had  gone  ahead 
while  the  street  railway  business  had  suffered  heavily. 

Mr.  Williams  endorsed  the  point  Mr.  McKay  made  that  dur- 
ing the  recent  business  depression  the  electric  lighting  business 
had  suffered  less  than  the  traction  business.  He  attributed 
this  to  the  merit  ot  the  sign  itself,  and  to  the  fact  that  they 
were  continually  after  the  merchants  to  put  up  more  signs. 
He  knew  something  of  the  obstacles  encountered  in  a  city 
such  as  Toledo,  where  Mr.  McKay's  company  was  operating, 
through  the  competition  of  natural  gas.  ^any  of  the  people 
would  be  inclined  to  take  advantage  of  the  cheap  rate  for 
natural  gas.  He  attributed  the  good  and  extensive  service 
at  Toledo  simply  to  the  company 's  progressiveness. 

President  Kelsch  said  that  though  Montreal  was  the  largest 
city  in  the  Dominion,  he  believed  it  was  the  most  backward 
in  respect  to  sign  lighting.  This  was  probably  due  to  an  ordi- 
nance of  a  good  many  years'  standing,  which  prohibited  a 
sign  from  projecting  more  than  thirty  inches  from  the  build- 
ing. He  believed  they  were  making  an  effort  to  have  that 
ordinance  cancelled  or  modified.  In  spite  of  everything,  how- 
ever, Montreal,  he  thought,  had  done  more  in  the  way  of 
sign  lighting  in  the  past  ten  months,  than  in  the  previous  ten 
years.  There  were  some  very  large  signs  in  operation  now,  and 
others  going  up  daily.  Like  every  other  city,  Montreal  simply 
needed  a  start. 

•  In  reply  to  Mr.  Ryerson,  Mr.  Williams  said  the  men  who 
went  after  new  sign  or  decorative  business  should  be  paid  a 
small  fixed  salary  plus  a  commission,  based  on  the  class  of 
business  obtained,  rather  than  the  bulk  of  it.  Outside  of  this 
method  the  most  satisfactory  would  be  a  straight  salary  ac- 
cording to  ability.  The  ideal  salesman  was  one  who  had  some 
technical  education  concerning  electrical  service.  In  places 
where  he  could  not  obtain  experienced  men  he  would  take  one 
experienced  man  with  him  and  in  a  town  of  30,000  people 
would  hire  two  or  three  men  locally.  Very  often  an  unsuccess- 
ful salesman  of  other  products  would  turn  around  and  be  a 
star  in  electrical  soliciation.  He  himself,  he  said,  had  been 
something  of  a  fizzle  in  selling  anything  else,  until  he  en- 
countered the  gas  and  electric  business.  As  to  newspaper 
advertising,  the  amount  which  should  be  spent  on  it  varied 
greatly  with  local  conditions.  He  preferred  not  to  answer 
Mr.  Ryerson 's  question  regrading  this  point,  because,  if  he 
named  a  figure,  he  thought  they  would  all  be  astounded. 

President  Kelsch  in  concluding  the  discussion,  referred  to 
a  company  which  he  knew  of,  which  paid  their  solicitors  for 
sign  work,  a  fixed  salary.  They  were  engaged  for  sign  worli 
alone,  and  in  addition  to  the  fixed  sahuy  were  given  a  per 
centage  of  the  first  month's  revenue  from  the  signs. 


The  Woodstock,  Ont.,  council  will  shortly  have  to  renew  its 
contract  with  the  Bell  Telephone  ('omjiaiiy.  There  is  a  general 
belief  that  the  com])any  may  agree  to  install  a  central  energy 
system. 

The  F'armers'  Telephone  Line  of  Woodstock,  N.  B.  is  being 
extended  around  the  village  and  it  is  the  company's  intention 
to  put  in  a  local  exchange.  The  rates  are  only  $10  per  year. 
The  coni])any  also  intend  to  run  their  line  to  Lansdowne,  and 
probably  to  Woodstock,  this  year.  The  line  already  touche.s 
Windsor  (the  head  office  of  the  comj)any),  Lower  Windsor, 
Armond,  ('oldstream,  Harlland  and  otiier  points,  and  has  nearly 
a  hundred  subscribers. 


Lost  and  Unaccounted  for  Current 

Paper  read  before  the  C.  E.  A.  annual  con\eiition 
by  C.  R.  McKay,  Toledo. 


The  importance  of  this  topic  as  affecting  the  ratio  of  earnings 
to  operating  expense  has  long  been  recognized,  and  exhaustive 
investigations  and  reports  have  been  published  by  able  engin- 
eers in  the  technical  journals  and  proceedings  of  various  electric 
lighting  associations  in  the  United  States. 

This  paper  does  not  claim  to  present  anything  new  or  original, 
but  perhaps  will  serve  a  useful  purpose  in  maintaining  a  live 
interest  on  the  part  of  smaller  companies  in  a  topic  which 
should  ever  be  of  vital  interest  to  their  managers. 

The  operating  engineers  of  large  companies  are  generally 
wide-awake  to  the  necessity  of  tracing  out  and  reducing  all 
generating,  converting  and  distribution  losses,  and  the  meter 
and  contract  departments  of  these  companies  have  from  long 
experience  and  continiied  efforts  accomplished  excellent  results 
towards  insuring  the  accuracy  and  efficiency  of  consumers' 
meters,  and  in  reducing  improper  or  illegal  waste  and  usage 
of  current. 

Among  smaller  companies,  or  those  operating  electric  sys- 
tems involving  scattered  distributions  and  numerous  transfor- 
mations, and  where  the  investigation  of  these  losses  is  limited 
by  financial  conditions  or  lack  of  enterprise,  the  income  repre- 
sented by  lost  and  unaccounted  for  current  may  frequently 
determine  the  ability  or  inability  to  pay  dividends. 

"Lost"  and  "  Unaccounted  for"  current  are  two  entirely 
distinct  items,  and  should  be  so  considered,  although  both  unite 
to  compose  the  serious  discrepancy  between  the  monthly  station 
output  and  the  monthly  registration  of  consumers'  meters. 

The  "Lost"  component  is  that  energy  which  is  wasted  in 
heat,  due  to  conductor  resistances,  iron  losses,  machine  fric- 
tion and  windage,  and  incomplete  or  irreversible  chemical  re- 
actions which  may  be  inherent  to  the  system  of  transmission 
and  conversion  in  use.  It  includes  copper  losses  of  meters  and 
instruments,  regulators,  feeders  and  mains,  sub-station  ap- 
paratus and  transformers,  which  losses  vary  in  amount  with 
the  continually  varying  current.  It  includes  iron  losses  in  regu- 
lators, transformers,  and  sub-station  machinery,  which  vary  but 
slightly  with  the  load.  It  also  includes  losses  in  sub-station 
storage  batteries,  switchboards  and  controlling  devices. 

The  "Unaccounted  for"  component  is  that  energy  which 
may  escape  registration  through  consumers'  meters,  due  either 
to  meter  defects,  grounds,  line  lealiage,  unmetered  current  sold 
on  flat  rates,  emergency  or  temporary  connections,  stolen  cur- 
rent and  metered  consumption  not  recorded  on  the  books  of  the 
company. 

The  aggregate  percentage  of  "lost  and  unaccounted  for  cur- 
rent" in  any  given  instance  will  depend  largely  upon  the  na- 
ture of  the  electrical  distribution  system  in  use,  as  well  as  upon 
the  efficiency  and  diligence  of  the  operating  and  billing  de 
partments  of  the  company,  and  for  this  reason,  although  con- 
siderable data  has  been  obtained  and  published  showing  the 
extent  of  such  losses  in  certain  cases,  such  data  cannot  be  ap- 
plied directly  to  other  properties  with  any  degree  of  accuracy. 
It  is,  however,  of  great  value  as  indicating  the  great  savings 
often  rendered  possible  by  a  careful  study  of  the  individual 
causes  of  loss,  the  means  of  finding  them,  and  the  rcTnedies  to 
be  applied. 

Briefly,  it  may  be  stated  that  to  secure  the  desired  resulls 
requires  more  business  ability  and  system  than  technical  ability 
or  expense,  and  therefore  this  question  should  interest  the  pro- 
perty management  at  least  as  much  as  the  engineering  depart- 
ment.   This  fact,  however,  is  not  always  recognized. 

The  energy  loss  due  to  the  resistance  of  any  circuit  is  readily 
found  when  the  current  does  not  vary  and  the  load  is  concen 
trated  at  one  point,  but  this  condition  rarely  exists  in  central 
station  distributions.  Instead,  we  must  determine  the  ohinic 
resistance  and  the  curve  of  current  variation,  section  by  sec- 
tion, over  the  system  and  throughout  such  time  as  would  be 
represented  by  the  losses. 

Thus,  an  average  daily  load  curve  may  be  established  for  a 
given  feeder,  or  section,  for  each  month  of  the  year,  and  with 
occasional  corrections  or  check  tests  to  cover  the  shifting  or 
variation  of  load,  such  curves  may  show  good  accuracy  for  con 
siderable  periods. 

In  any  circuit  the  copper  loss  in  watt  hours  for  any  period  is 
the  product  of  the  circuit  resistance  ;uid  tlie  ui(>;in  square  of 
the  current  curve. 

Larce  errors  may  result  from  the  square  of  the  average  cur- 
rent instead  of  the  mean  square  thereof;  thus  assume  that  a 
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circuit  of  oue  ohm.  rcsistanco  ciinios  t'or  tlirt-o  siici'Ossi\ c  hours, 
r»>s|HH-tively.  4  junporcs,  t>  anipiMos  iiiul  'J  ;nn|HMOs.  'IMio  ;imm;i^i< 
cwrrtMJt  is  then  4  aniiiores. 

The  av«?raf;o  current  squarod  is  Hi  ani]i('rts.  Ami  Hi  amps,  x 
1  ohm.  X  3  hrs.  =  4S  watt  hours,  loss,  which  is  incorrect. 

The  actual  loss  is  as  follows: 

Amperes  Watt  llrs. 

Amperes.  iSipiareil.  Oluns.  host. 

1st   hour    4  Ki  1  Ki 

-111!  hour   (i  36  1  36 

3r(l  hour   2  4  1  4 

'I'otals   12  56  56 

Mean    4  1S.()7  1 

Thus  the  actual  loss  is  56  watt  hours  instead  of  48  watt  hours, 
an  excess  of  17  per  cent.,  as  is  evident  from  the  following: 

The  mean  square  of  the  current  for  the  3  hrs.  =  18.67  ani|)s. 
Whence  18.67  amps  x  lohni.  x  3  hrs.  =  56  watt  hrs. 

Line  losses  as  well  as  refjulation  may  be  much  affected  by  the 
disposition  of  the  copper  in  feeder,  mains,  or  secondary  lines. 

It  is  i>referable  to  proi>ortion  the  loss  high  in  the  feeders  and 
low  in  the  mains  or  secondary  lines,  unless  the  feeder  itself  per- 
forms the  function  of  a  main,  with  the  load  distributed  through- 
out its  length,  as  frequently  occurs  with  small  plants. 

Feeder  loss,  between  bus  bars  and  distribution  centre,  is  most 
conveniently  found  by  installing  recording  wattmeters  at  each 
end  of  the  feeder,  the  difference  in  their  readings  representing 
this  loss  if  no  line  leakage  exists  and  no  current  is  taken  off 
between  the  wattmeters. 

Satisfactory  results  may  be  obtained  by  the  use  of  ammet- 
ers and  voltmeters,  either  of  the  indicating  or  curve  tracing 
types,  but  at  the  expense  of  considerable  time  and  calculation. 

Where  a  line  sui>plies  a  distributed  load,  the  copi)er  losses 
can  at  best  be  merely  apjiroximated,  the  methods,  however,  be- 
ing the  same  as  for  obtaining  feeder  losses,  but  the  losses  must 
be  separately  determined  for  short  sections  of  the  line.  The 
degree  of  accuracy  in  this  case  evidently  increases  as  the  sec- 
tions are  made  smaller. 

Copper  losses  in  transformers  are  obtained  either  from  the 
average  resistance  measurements  of  numerous  transformers  of 
each  size,  and  apjih'ing  these  averages  in  the  calculations  for 
the  district,  or  the  transformer  resistances  may  be  obtained 
from  the  makers  and  used  in  the  calculation,  or  the  individual 
transformers  may  be  actually  tested  in  place  on  the  line,  which 
is  preferable  from  the  standpoint  of  accuracy,  but  will  involve 
practical  difficulties  of  the  primary  voltages  which  must  be 
handled. 

Instruments  and  meter  resistance  losses  are  determined  from 
average  measurements  made  at  the  meter  room. 

The  iron  losses  in  electrical  distribution  occur  chiefly  in 
transformers,  and  become  especially  prominent  where  the  con- 
sumers are  so  scattered  as  to  require  individual  small  size 
transformers.  This  is  the  most  prolific  source  of  energy  losses 
occurring  in  small  alternating  current  plants,  and  the  not  un- 
usual discrepancy  of  40  per  cent,  occurring  in  such  plants  be- 
tween the  station  bus  bar  and  the  consumers'  meters  is  chiefly 
due  to  this  cause. 

Alternating  plants  of  small  load  factor  sui)plying  day  cir- 
cuits with  house  to  house  transformers,  suffer  greatly  from  these 
losses,  and  the  expenditure  of  considerable  sums  of  secondary 
line  copper  and  the  substitution  of  larger  and  fewer  trans- 
formers will  in  such  cases  be  well  warranted. 

Considering  three  transformers  of  respectively  1  kw.,  10  kw. 
and  50  kw.  capacity,  the  following  characteristics  indicate  their 
relative  economic  values: 

Relative  Characteristics — 60  Cycle  Transformers. 

]  Kw.  10  Kw.  5f)  Kw. 

Relative   cost    1.  4.  14.6 

Relative  weight    1.  6.2  17.3 

Relative  core  loss   1.  4.1  10.6 

Relative  regulation    1.  0.53  0.42 

Relative  effiency  %  load    1.  1.07  1.09 

Relative  effiency  full  load  ...  1.  1.03  1.04 

The  iron  losses  of  a  transformer  or  a  regulator  may  be  read- 
ily measured  by  the  wattmeter  method,  running  the  transformer 
or  regulator  on  open  circuit  at  the  normal  circuit  voltage,  at  the 
same  time  measuring  the  exciting  current.  The  instruments  re- 
quired are  a  voltmeter,  an  ammeter,  and  an  indicating  watt- 
meter, each  suitably  chosen  as  to  its  capacity  and  designed  for 
alternating  current. 


The  conn(>ctions  arc  thus: 
Seeo/i{/ary 
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The  wattmeter  indicates  the  iron  losses  under  the  given  con- 
ditions, the  copper  loss  due  to  the  exciting  current  being  as- 
sumed negligible  in  comparison,  as  it  generally  is  in  fact. 

For  safety  and  convenience  the  transformers  are  generally 
excited  and  tested  on  the  low  tension  side,  and  this  procedure 
may  be  followed  out  with  the  transformers  actually  in  place  on 
the  line,  ])rovided  they  are  connected  to  a  secondary  network 
which  will  furnish  the  exciting  current  when  the  primary  cut- 
outs are  removed. 

Transformers  should  be  carefully  selected  for  the  primary 
voltage  and  frequency  at  which  they  are  to  operate,  since  the 
iron  losses  may  materially  increase  at  higher  voltages  or  lower 
frequencies  than  the  normal. 

Sub-station  losses  include  both  copper  and  iron  losses  in  the 
operating  machinery,  switching  appliances  and  conductors,  and 
in  some  cases  storage  battery  losses. 

Little  can  be  done  to  reduce  machinery  losses  in  a  sub-station 
when  once  permanently  equipped,  and  their  segregation  is 
therefore  rarely  undertaken  in  practice.  Storage  battery  losses, 
however,  should  be  determind,  as  they  may  readily  be  consid- 
erable and  exert  important  bearing  on  the  physical  condition 
and  life  of  the  battery. 

The  aggregate  sub-station  loss,  as  an  item  in  the  total  distri- 
bution loss,  may  bf  obtained  directly  from  the  difference  be- 
tween the  input  and  output  meters  now  commonly'  furnished 
with  all  modern  switchboards.  In  sub-stations  on  interconnect- 
ing systems  or  networks,  the  direction  of  energy  flow  and  there- 
fore the  meter  registration  may  frequently  reverse  either  by 
accident  or  intention.  Provision  should  be  made  in  such  cases 
to  separately  meter  the  energy  flow  in  each  direction. 

Few  plants  neglect  the  taking  of  station  load  curves,  but  the 
number  where  feeder  load  curves  are  regularly  kept  is  relatively 
few,  doubtless  because  of  the  additional  burden  thrown  upon 
busy  switchboard  operators,  where  numerous  indicating  instru- 
ments would  require  frequent  readings. 

For  a  plant  which  has  attained  considerable  size,  the  use  of 
curve  tracing  instruments  in  obtaining  load  curves  is  a  prac- 
tical necessity,  and  in  no  other  way  can  equal  accuracy  be  ob- 
tained with  so  little  labor  and  expense.  Any  necessary  invest- 
ment in  a  suitable  equipment  of  such  instruments  will  generally 
pay  for  itself  in  a  tew  months. 

Much  has  been  said  on  the  subject  of  slow  meters  and  a  com- 
mon statement  places  the  average  percentage  of  unaccounted 
for  current  due  to  this  cause  at  from  2  to  3  per  cent.  Prob- 
ably this  is  an  under  estimate  of  the  facts,  if  applied  broadly 
to  any  considerable  number  of  electric  lighting  stations,  and 
that  figure  undoubtedly  represents  about  the  best  obtainable 
result  in  practice. 

It  is  not  uncommon  to  supply  energy  to  temporary  consumers 
without  installing  meters,  this  being  particularly  the  case  with 
small  i)]ants,  and  not  infrequently  electric  signs  and  display 
lighting  are  likewise  operated  without  meters  and  charged  for 
on  flat  rates.  In  the  aggregate  this  practice  may  add  consider- 
ably to  the  ]iercentage  of  unaccounted  for  current. 

Another  prolific  source  of  such  loss  may  be  due  to  stolen  cur- 
rent, or  to  consumers  not  of  record  on  the  company's  books. 
(Current  theft  is  both  extensive  and  puzzling  to  deal  with.  The 
means  and  devices  adopted  to  commit  such  thefts  are  almost 
innumerable  and  difficult  to  detect.  Apparently  no  class  of 
society  is  free  from  such  offences,  although  they  most  fre- 
quently occur  in  places  of  established  disrepute. 

Many  states  have  passed  legislation  making  this  offence  a 
crime  punishable  by  fine  or  imprisonment,  or  both,  but  the 
prosecution  of  such  cases  is  not  only  a  difficult  and  expensive 
matter  but  frequently  involves  such  subsequent  sacrifices  of 
l)owerful  interests  as  t'o  render  questionable  a  general  policy  of 
prosecution.  Probably  on  the  whole  it  is  preferable  to  use 
other  means  of  preventing  or  stiipiiing  such  offences,  at  the 
same  time  using  the  utmost  vigilance  in  their  detection. _ 

In  the  recent  case  of  one  rather  extensive  property  investi- 
gation developed  approximately  twenty-five  instances  where  im- 
portant residence  and  mercantile  consumers  had  been  using  cur- 
rent through  meters  for  many  months  wnth  no  record  thereof  in 
the  billing  department.  The  valuation  of  their  unaccounted  for 
current  aggregated  many  hundreds  of  dollars,  much  of  which 
had  become  uncollectable. 
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Doubtless  every  large  conipany  sujjplies  a  greater  or  less 
inuiiber  of  unknown  consumers,  and  this  can  only  be  avoided 
by  maintaining  the  closest  relation  between  the  line  depart- 
ment, the  meter  department  and  the  billing  department. 

No  consumer  should  be  connected  to  the  sj'steni  without 
promptly  transmitting  to  the  billing  dejiartment  a  written 
record  thereof. 

Losses  from  line  leakage  are  not  generally  serious,  due  largely 
to  the  fact  that  the  physical  effects  of  line  leakage  generally 
manifest  then, selves  so  promtly  and  unmistakably  as  to  insuie 
prom])t  remedy. 

Before  the  President  introduced  the  discussion  upon  this 
paper,  Mr.  McKay  said  that  with  reference  to  the  statement 
that  it  was  preferable  to  proportion  the  loss  high  in  the  feeders 
and  low  in  the  mains  or  secondary  lines,  even  then  very  un- 
satisfactory results  in  determining  line  losses  by  meters  might 
be  obtained,  because  if  the  line  loss  were  very  small  or  the 
load  very  light,  the  difference  between  the  watt  meter  read- 
ings might  be  less  than  the  percentage  of  error  of  the  watt 
meters  themselves.  So  it  was  necessary  in  this  as  in  other 
eases,  to  adapt  the  means  to  the  conditions  within  certain 
limits.  On  the  question  of  iron  losses,  in  looking  over  a  plant 
for  a  party  a  short  tihie  ago,  he  found  the  actual  lost  and  un- 
accounted for  current  was  something  in  excess  of  55  per  cent. 
Discussion  on  Mr.  McKay's  Paper. 

President  Kelsch  in  opening  the  discussion  said  that  the 
charter  of  the  Montreal  Light,  Heat  &  Power  Company  en- 
titled them,  if  they  caught  anyone  stealing  current,  to  fine 
him  $100,  without  trial.  They  made  it  a  lule  to  give  the  in- 
spector one-half  of  all  fines.  Th's  hail  resulted  in  the  detection 
of  several  persons  stealing  current,  through  shunting  the  meter 
or  having  no  meter,  or  in  various  other  ways.  This  company 
had  a  service  order  which  must  be  checked  by  every  depart- 
ment before  it  could  be  filled,  so  that  very  few  customers 
could  get  away.  The  power  to  fine  i)eople  for  theft  which  this 
company  possessed  was  independent  of  the  Act  under  which 
they  did  business.  They  had  fined  several  people  $100  for 
this  offense,  and  as  a  general  rule  the  party  caught,  was  will- 
ing to  i)ay  the  fine  and  call  it  square. 

Mr.  Dion  said  that  in  his  experience,  the  law  making  .it  a 
criminal  offence  to  steal  current  was  of  no  use  to  the  comj)anies 
because  it  was  practically  impossible  in  most  eases  to  make 
a  case  before  a  criminal  court.  This  was  prol:)ably  the  reason 
why  the  Montreal  company  had  adopted  the  method  referred 
to.  With  his  company  there  was  no  settled  rule  about  the 
matter  as  yet.  They  treated  each  case  on  its  merits  and  in 
many  cases  had  obtained  money  compensation  from  the  parties 
who  were  detected.  If  they  could  bring  cases  into  the  police 
court  and  get  a  conviction  it  would  have  a  deferent 
effect  on  others,  but  it  was  better  not  to  attenijit  this  unless 
they  were  sure  of  succeeding,  as  it  would  be  fatal  to  bring  a 
case  into  court  and  not  prove  it. 

President  Kelsch  said  that  Mr.  Dion 's  remarks  lirought  up 
the  subject  of  what  a  committee  could  do  between  conven- 
tions. The  object  of  Mr.  McKay's  pai)er  had  been  to  show  the 
lost  and  unaccounted  for  current,  by  poor  efficiency  rather 
than  by  theft.  He  had  referred  to  iron  loss  in  transformers. 
He,  Mr.  Kelsch,  knew  of  an  instance  a  short  time  ago  where 
35  old  transformers  were  taken  off  a  circuit  and  ten  new  trans 
formers  replaced  them.  The  change  was  made  in  one  day,  and 
the  station  attendant  thought  the  circuit  was  open  the  next 
day;  there  was  no  load  on  that  line. 


The  telephone  system  at  Moyie,  B.  C.  will  be  installed  shortly. 
At  a  recent  meeting  it  was  decided  to  have  the  work  done  at 
once  by  day  work,  not  by  contract.    All  the  material  is  ready. 

The  assets  of  the  Berlin  District  Steam  Company,  Limited 
are  to  be  disposed  of  by  tender.  Osier  Wade,  Toronto,  is  the 
liquidator  and  will  receive  tenders  up  to  August  12th.  The 
assets  consist  of  a  plant  for  i)ro(lu('ing  and  distributing  heat 
and  power  and  for  producing  lighl. 

For  the  first  time  in  history  the  C^ueen  Charlotte  Islands 
possess  a  telephone.  The  enterprising  Japanese  at  the  Ikeda- 
Awaya  mine  have  completed  an  installation  which  connects 
Tkeda  Bay  with  the  hotel  at  .ledway,  the  total  length  of  line 
being  in  the  neighborhood  of  four  miles. 

I.  Fournier,  a  lineman  in  the  employ  of  the  Hull  Klectric 
(;omj)any,  was  electrocuted  while  operating,  the  switchboard  at 
the  com|)any's  office,  Main  street,  Hull,  Que.  .lust  how  he 
met  his  death  is  unknown,  as  the  wires  were  all  dead  ones,  hut 
it  is  thought  that  he  had  reached  uj)  and  come  in  contact  with 
the  wires  above.  Life  was  extinct  in  a  few  minutes.  Deceased 
was  a  young  man  about  28  years  of  age  and  unnia iricd,  and 
was  living  with  his  parents. 


The  National  Electrical  Code 

Paper  read  before  C.  E.  A.  Convention  by  H.  F.  .Strickland, 
Chief  Electrical  Inspector  Canadian  Fire 
Underwriters'  Association. 


In  introducing  this  subject  I  think  it  would  be  very  appro-  ' 
jiriate  to  explain  to  some  who  are  not  thoroughly  "familiar 
therewith,  some  of  the  details  pertaining  to  the  making  of  the 
Code.  It  is  a  prevailing  impression  that  the  National  ('ode  is 
a  sort  of  dogma,  which  has  been  manufactured  entirely  by 
people  who  are  interested  only  in  the  protection  of  their  pro- 
jierty  against  fire,  and  that  the  insurance  coni])anies  have  con- 
structed this  book,  known  as  "The  National  Electrical  (^ode," 
from  their  standpoint. 

The  National  Electrical  f'ode  was  originally  drawn  in  1897, 
as  the  result  of  the  united  efforts  of  the  various  insurance,  elec- 
trical, architectural  and  allied  interests  which,  through  the  Na- 
tional Conference  on  Standard  Electrical  Rules,  composed  of 
delegates  from  various  National  Associations,  unanimously  vot- 
ed to  recommend  it  to  their  respective  associations  for  ap- 
proval or  adoption,  and  is  now  presented  by  the  National  Board 
of  Fire  Underwriters  with  the  various  amendments  and  addi- 
tions which  have  been  made  since  that  time  by  them. 

As  an  evidence  of  the  approval  of  the  National  Electrical 
Code,  it  might  be  interesting  for  those  present  to  know  that  the 
following  institutions  compose  the  National  Conference  on 
Electrical  Standards,  viz.: 

American  Institute  of  Architects. 

American  Institute  of  Electrical  Engineers. 

American  Society  of  Mechanical  Engineers. 

American  Institute  of  Mining  Engineers. 

American  Street  and  Interurban  Railway  Association. 

Associated  Factory  Mutual  Fire  Insurance  Companies. 

Association  of  Edison  Illuminating  Companies. 

International  Association  of  Municipal  Electricians. 

National  Board  of  Fire  Underwriters. 

National  Electric  Light  Association. 

National  Electrical  Contractors'  Association. 

National  Electrical  Inspectors'  Association. 

Underwriters'  National  Electric  Association. 
As  a  further  evidence  of  the  broadness  of  the  National  Elec- 
trical Code,  it  would  be  interesting  for  many  people  to  know 
that  the  amendments  which  are  generally  conceded  to  be  ad- 
vantageous in  the  Code  are  made  at  annual  conventions  held 
.yearly  in  New  York  City.  I  have  had  the  good  fortune  to  be 
])resent  at  the  last  three  of  these  conventions,  and  a  few  words 
in  reference  to  the  manner  in  which  it  is  conducted  might  be 
interesting. 

Some  little  time  previous  to  each  annual  convention  circulars 
are  sent  to  the  various  members  calling  for  suggestions  as  to 
proposed  changes  in  the  Code  at  the  coming  convention.  These 
changes  are  received  by  the  secretary  of  the  Underwriters'  As- 
sociation and  <are  submitted  to  an  Electrical  Committee,  who 
carefully  consider  each  suggestion  received.  If  the  "suggestion 
does  not  warrant  any  consideration,  it  is  thus  re))orted  at  the 
convention.  If,  on  the  other  hand,  they  see  any  value  in  the 
suggestion,  it  is  reported  also  for  consideration.  Each  sugges- 
tion, whether  approved  by  the  Electrical  Committee  or  not,  is 
nevertheless  mentioned  on  the  proceedings  of  the  convention, 
and  those  which  have  not  been  fully  considered  by  the  com- 
mittee may  even  then  be  discussed  by  those  present  if  anyone 
brings  the  question  up.  As  a  rule,  however,  those  suggestions 
which  have  not  been  considered  worthy  of  thought  by  the  Elec- 
trical Committee  do  not  call  forth  any  further  discussion  .  In 
this  way  much  time  is  saved  and  only  valualile  suggestions  are 
considered.  Now,  if  those  present  were  only  those  directly  in 
terested  in  the  insurance  end  of  it,  the  rules  might  become 
ecclesiastical  and  one  sided  in  their  nature,  whereas  each  ques 
tion  which  is  brought  up  is  subjected  to  criticism  from  all 
sides.  The  meeting  is  ojten  to  all  |>eople  directly  and  indirectly 
interested  in  electrical  work,  and  all  manufacturers  and  repre- 
sentatives from  the  various  allied  interests  have  an  equal  voice 
in  the  discussion  which  takes  place  before  any  rule  is  altered 
or  in  any  way  amended.  The  debates  are,  therefore,  at  times 
very  interesting,  and  every  rule  which  has  been  adopted  or 
amended  has  been  done  so  owing  to  the  approval  of  the  manu- 
facturers, insj)ectors  and  the  consumers.  The  National  Elec- 
tric Light  Association  and  reiu-esentatives  from  the  Contrac- 
tors' Association  are  always  jiresent  to  look  after  the  interests 
of  their  end  of  the  business,  so  that  it  is  imjwssible  to  railroad 
a  rule  into  tUo  Code  without  fill  interests  being  thoroughly 
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acquaiutoti  with  tlu<  nature  of  tlio  nilo  ami  until  it  has  iiu>t 
the  view  of  the  majoritv  of  those  present. 

As  a  result  of  the  foregoing;  outline  illust  rat  in-;  the  forma 
tion  of  the  National  Kleetrieal  Code,  we,  the  Ihulorwriters '  in 
spoctors,  poiut  with  pride  to  the  little  book  and  feel  that  we 
have  one  of  the  fairest  and  most  eoinplete  works  that  is  to  lie 
found  in  any  eountry;  in  faet,  1  do  not  know  that  such  a  thinj; 
exists  an^-where  else  exeei>t  on  this  eontineiit. 

Euforciug  the  Code. 

Passiug,  therefore,  from  the  making  of  the  Code  to  the  en- 
forcing of  it.  we  get  up  against  the  real  thing.  It  might  seem 
to  many  people,  and  does  I  know  strike  some  people,  that  it  is 
only  neeessary  for  the  Ihiderwriters '  Inspector  to  enter  a 
building  and  say  this  job  is  not  according  to  the  Code  and  will 
not  do,  and  with  that  quietly  retire  from  the  scene  of  action. 
Possibly  an  inspector  could  do  his  business  this  way  if  ho  was 
absolutely  indilTerent  to  peo]ile's  feelings,  and  was  cither  un- 
able or  unwilling  to  consider  the  pros  and  cons  in  question  and 
ultimately  the  interest  of  the  Underwriters  themselves.  Such 
action  on  the  part  of  an  insjiector  would  create  an  intense  re- 
sentment on  the  part  of  the  electrical  interests,  and  I  am  quite 
sure  he  would  very  soon  lose  the  co-o])eration  of  the  said  in- 
terests, which  are  so  essential  in  maintaining  a  standard  as  far 
as  possible  in  keeping  with  the  intention  and  spirit  of  the  Code. 
T  think  the  intention  and  spirit  of  anything  is  always  better 
than  the  cold  hard  legal  fulfilment  thereof.  I  may  be  mistaken, 
hut  that  is  my  policy,  and  I  am  quite  sure  from  what  I  have 
heard  from  reinitable  contractors  and  others  that  it  is  the  most 
approved  way  of  looking  at  the  question. 

In  enforcing  rules  in  the  Code  we  have  two  or  three  distinct 
classes  of  people  to  deal  with.  There  is,  first  of  all,  the  man 
who  knows  how  and  knows  he  knows  it,  and  would  not  for  a 
moment  allow  defective  work  to  go  unremedied  under  any  con- 
sideration, and  there  are  one  or  two  firms  in  this  city  who 
penalize  their  employes  by  causing  them  to  remedy  defects, 
after  hours,  on  their  own  time,  one  firm  going  so  far  as  to  have 
his  employe  call  and  see  the  inspector  and  explain  in  the  best 
way  he  can  how  he  came  to  make  the  mistake.  Now,  in  dealing 
with  a  firm  of  this  nature,  whose  motto  is  good  work,  it  would 
be  very  foolish,  ungrateful  and  short  sighted  to  merely  turn  on 
the  heel  and  have  nothing  further  to  say  for  any  deviation  from 
the  strict  letter  of  the  law.  It  is  in  everyone's  interest  to 
thoroughly  consider  all  points  before  rejecting  work  which  has 
been  installed  by  people  of  this  description,  and  it  is  further- 
more decidedly  politic  to  submit  their  errors  to  them  in  a  con- 
siderate and  reasonable  manner. 

Taking  the  next  class  of  contractors,  which  is  unfortunately 
considerably  more  numerous,  is  the  one  who  thinks  he  knows 
all  about  it.  advertises  largely  to  this  effect,  and  possibly  may 
know  something  about  it,  but  employs  cheap  labor  and  always 
blames  mistakes  on  his  employes.  With  this  class  of  man  who 
may  be  and  often  is  polite,  and  to  a  certain  extent  what  is 
known  as  a  "jollier,"  we  have  to  keep  him  pretty  well  chased 
around.  I  might  say,  in  a  becoming  jolly  manner. 

Then  we  have  the  out  and  out  "know  it  all  no  nothing 
schemer."  of  which  class  T  regret  to  say  the  community  is  in 
most  places  very  well  supplied.  In  dealing  with  people  of  th's 
no  return  is  forthcoming  no  matter  how  considerate  or  polite 
description  politeness  and  consideration  are  entirely  wasted  and 
one  may  be  in  dealing  with  them.  They  take  work  at  little  or 
nothing  and  trust  entirely  upon  cheap  labor  and  every  known 
subterfuge  to  evade  the  rules.  Still  while  entering  into  con- 
tracts with  their  customers  they  are  very  profuse  in  their 
promises  and  enlarge  extensively  on  having  the  highest  recom- 
mendation from  the  Underwriters'  knowing  as  a  rule  that  their 
customers  will  not  refer  to  us,  as  they  generally  accept  their 
statements  as  gospel  truth. 

We  then  pass  on  to  the  fourth  class  of  wireman,  which  is 
one  of  the  most  pitiable  and  tiresome  class  we  have  to  deal  with. 
This  is  the  man  who  does  not  know,  hasn't  the  money  to  do  it 
right,  and  may  have  fairly  good  intentions,  but  invariably  is  in 
trouble  and  makes  the  same  excuse,  that  he  did  not  get  enough 
money  to  do  the  job  right.  Sometimes  these  fellows  deserve 
more  than  they  get;  on  the  other  hand,  one  cannot  help  some- 
times feeling  sorry  when  he  is  obliged  to  refuse  to  accept  their 
work. 

You  can  therefore  see  that  an  inspector  has  an  assortment  to 
deal  with,  which  you  may  see  requires  special  handling  in  order 
to  get  the  best  all-round  results  obtainable. 

The  foregoing  outline  will,  I  hope,  to  some  extent  throw  a 
little  light  on  the  surroundings  in  connection  with  the  making 
and  enforcing  of  the  National  Code. 

Passing  on,  then,  from  this  stage  I  will  touch  on  a  point 
which  was  mentioned  to  me  not  very  long  ago  by  a  member  of 
the  Electrical  Association,  which  was  to  refer  in  my  paper  to 


some  of  the  changes  which  I,  as  inspector  of  this  district,  have 
made  in  the  Code  in  connection  with  the  work  in  this  territory. 

Outside  Service  Pipes  and  Meter  Boards. 

In  looking  over  our  bulletins  ami  surveying  other  require- 
ments generally,  I  really  cannot  see  that  there  are  any  require- 
ments in  any  of  my  interpretations  which  are  in  any  way  be- 
yond the  Code,  or  even  in  some  instances  as  strict  an  interpre- 
tation as  might  be  abstracted  therefrom.  The  only  points  which 
could  in  any  sense  be  regarded  as  local  requirements  are  the 
outside  service  pipe  and  the  introduction  of  meter  boards.  These 
are  unquestionably  necessary  rulings,  and  while  not  specially 
mentioned  in  the  Code  as  compulsory,  they  are  a  very  wise  and 
popular  requirement.  The  meter  board  is  merely  a  matter  of 
finishing  the  job  and  is  fully  explained  in  our  No.  12  Bulletin, 
copies  of  which  can  be  obtained  for  the  asking,  and  which 
have  already  been  distributed  in  large  numbers  throughout  the 
various  supply  houses  and  to  contractors  in  the  city.  I  feel 
that  the  expressions,  together  with  the  illustrations  shown  on 
this  bulletin,  require  no  further  enlarging  upon. 

The  question  of  the  outside  service  pipe  has  a  two-fold  object, 
one  being  that  the  overhead  service  is  dispensed  with,  thereby 
removing  objectionable  cut-outs,  switches  and  meters  from  be- 
hind curtains  and  the  tramping  of  meter  readers  through  peo- 
ple 's  private  bedrooms,  often  in  the  morning  before  they  are  up, 
to  say  nothing  of  the  unsightliness  thereof,  and  on  the  other 
hand  it  brings  all  the  wiring  down  to  the  basement,  so  that  the 
meter  can  be  installed  in  a  convenient  place  to  read  and  is 
always  ready  to  connect  to  an  underground  service  at  any  later 
date.  Outside  of  these  two  points  I  should  be  very  plased  to 
discuss  any  further  suggestions  in  our  bulletins,  which  are  claim- 
ed to  be  beyond  the  contention  of  the  Code.  In  the  meantime,  I 
will  proceed  with  other  points  and  quote  my  justification  from 
the  Code  for  so  doing.  I  will,  therefore,  take  up  the  question 
of  motor  enclosures. 

Metallic  Enclosures. 

I  have  heard  it  frequently  stated  that  there  was  no  authority 
in  the  Code  for  calling  for  metallic  enclosures.  As  a  contra 
diction  to  this  I  will  direct  my  hearers  to  Clause  "f, "  Rule  No. 
8.  This  clause  states  distinctly  that  if  deemed  necessary  the 
motor  must  be  enclosed  in  an  approved  case.  In  reading  the 
fine  print  note  which  enlarges  on  this  rule,  the  last  clause  states 
that  from  the  nature  of  the  question  the  decision  as  to  details 
of  construction  must  be  left  to  the  Inspection  Department  hav- 
ing jurisdiction  to  determine  in  each  instance.  I,  therefore, 
think  that  it  is  up  to  me  in  this  case  to  decide  upon  the  man- 
ner in  which  this  enclosure  is  to  be  constructed.  Taking  all 
things  into  consideration,  I  do  not  believe  that  there  is  any- 
thing more  generally  satisfactory  than  the  type  of  enclosure 
which  I  have  called  for  in  this  city.  This  enclosure  is  venti- 
lated, is  readily  accessible,  oil-tight  and  fireproof,  so  that  I 
fail  to  see  where  it  can  be  improved  upon.  We  of  course  would 
not  call  for  an  enclosure  of  this  description  with  an  induction 
or  iron  clad  completely  enclosed  motor,  nor  would  I  call  for  it 
where  a  motor  was  located  in  perfectly  fireproof  rooms  and 
where  there  was  no  collection  of  rubbish  or  dust.  It  is  a  ques- 
tion where  a  little  horse  sense  is  required,  and  if  I  haven't  any 
ordinary  sense  I  hope  at  least  that  I  have  some  horse  sense. 

Reinforced  Cord. 

Another  most  important  point  and  one  which  no  doubt  is  in 
the  minds  of  those  present,  is  the  interpretation  on  the  use  of 
reinforced  cord.  According  to  the  National  Code  the  use  of 
reinforced  cord  is  compulsory  in  all  places  other  than  where  it  is 
short  enough  to  hang  freely  in  the  air  and  cannot  lie  hung  over 
nails,  pipes  or  machinery.  In  order  for  cord  to  be  long  enough 
so  that  it  may  be  subjected  to  this  treatment,  it  need  not  be 
very  long,  and  even  were  it  originally  installed  so  that  it  would 
hang  straight  down  some  three  or  four  feet  from  the  ceiling  it 
is  quite  long  enough  and  invariably  is  hung  on  nails  and  sub- 
jected to  various  classes  of  injury  with  which  we  are  all  so 
familiar.  On  the  other  hand,  in  figuring  on  work  or  even  where 
the  engineer  is  specifying  work,  one  man 's  idea  may  be  that  a 
three-foot  cord  is  satisfactory  for  ordinary  cord,  whereas  an- 
other man  may  think  that  it  is  not,  so  that  in  relying  upon  the 
Code  interpretation  the  engineer,  contractor  or  other  jiarties  in- 
terested after  all  must  rely  upon  the  interpretation  of  the  In- 
spector, which,  if  he  were  one  of  the  arbitrary  type  of  gentle- 
man previously  referred  to,  might  easily  rule  out  flexible  cord 
on  the  ground  that  it  might  not  always  hang  freely  in  the  air. 
It  therefore  behooves  us  to  interpret  the  rule  so  that  there 
cannot  be  any  doubt  upon  what  is  expected  and  required.  T. 
therefore,  submitted  the  question  to  all  the  contractors  and 
supply  dealers  interested,  and  with  only  one  or  two  exceptions, 
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one  of  which  was  a  well-known  sujiply  house,  who  in  some  way 
or  another  overlooked  the  question,  I  really  hart  but  one  unfav- 
orable reply  to  the  question  as  to  whether  the  rule  should  go 
into  force  or  not.  On  Jnne  1  this  rule  became  operative,  and 
we  are  now  busily  engaged  in  seeing  that  it  is  enforced.  I 
firmly  believe  that  the  uniform  interpretation  of  this  rule  will 
be  ultimately  beneficial,  and  I  am  further  convinced  that  there 
is  far  too  much  liberty  and  license  in  the  use  of  flexible  cord 
under  all  conditions. 

The  Proper  Kinds  of  Wire. 

We  will  next  take  up  the  question  of  wire.  My  interpreta- 
tion of  the  Code  is  that  all  inside  wiring  with  one  exception 
should  be  approved  rubber  covered  wire,  the  one  exception  being 
that  in  very  dry  or  inflammable  locations  slow  burning  wire 
should  be  used.  This  of  course  must  not  in  any  way  be  con- 
strued to  affect  in  any  way  the  use  of  paper  cable,  which  has 
its  own  special  use.  The  use  of  ordinary  weatherproof  wire 
has  no  excuse  inside  any  structure,  unless  it  be  for  electric 
bells  or  work  of  a  similar  nature.  In  taking  up  these  questions 
of  specialties,  I  do  not  think  it  is  well  to  pass  over  the  require- 
ment on  condulets.  I  have  had  it  said  that  we  should  not  speci- 
fy any  particular  make  of  fitting,  as  it  would  consequently 
tend  to  increase  the  sale  for  any  one  particular  maker.  This 
contention  is  perfectly  justifiable  and  we  would  not  undertake 
to  call  for  anything  which  would  create  a  monopoly.  In  all 
our  ruling  on  condulets  we  have  always  stated  that  fittings  in 
the  form  of  condulets  or  equally  satisfactory  devices  could  be 
used.  I  must  say  frankly,  however,  that  at  the  time  this  Bulle- 
tin was  issued  I  had  not  seen  anyth'rg  that  was  in  the  same 
class  with  these  fittings,  and  the  object  in  calling  for  them  was 
that  in  all  cases  where  wires  issue  from  the  open  ends  of  con- 
duit they  should  be  installed.  Before  the  introduction  of  these 
devices  wires  were  allowed  to  issue  from  conduits,  often  being 
very  hard  pressed  on  the  edge  of  the  bushing,  which  when  found 
in  very  dry  or  dirty  locations  was  regarded  as  a  fire  liazard  and 
is,  I  am  convinced,  a  fire  hazard;  in  fact,  I  know  of  at  least  one 
fire  which  has  been  caused  by  this  defect  since  I  have  been 
Inspector.  It  is,  therefore,  better  from  every  point  of  view  as 
well  as  from  an  artistic  viewpoint  to  have  the  wires  brought 
out  from  conduits  through  fittings  of  this  nature,  and  I  am 
most  gratified  in  being  able  to  state  that  I  have  had  less  trouble 
in  having  this  idea  adopted,  although  there  is  as  a  matter  of 
fact  no  specific  demand  in  the  Code  for  its  use.  The  value  of 
this  fitting  was  so  approved  that  it  did  not  require  a  great  deal 
of  energy  in  having  it  readily  adopted  by  both  the  consumer 
and  the  contractor,  and  there  is  hardly  a  proposition  that  they 
will  not  readily  take  care  of  if  the  worker  understands  their 
use.  I  have  heard  it  stated  also  that  supply  dealers  and  con- 
tractors were  at  a  loss  to  know  why  I  would  not  pass  various 
forms  of  English  tumbler  switches.  For  the  edification  of  the 
trade  at  large  I  might  say  that  it  is  only  during  the  last  few 
weeks  that  I  have  ever  had  the  question  of  tumbler  switches 
lirought  to  my  notice.  I  only  obtained  samples  of  these  switches 
by  asking  for  them,  and  outside  of  this  one  instance  I  have 
never  had  samples  of  English  tumbler  switches  submitted  to 
me  by  sui)ply  dealers  in  Canada  or  United  States.  Be  it  said, 
however,  and  understood  that  personally  I  think  the  Englisli 
tumbler  switch  is  an  extremely  nice  and  desirable  switch  in 
every  respect,  and  that  where  they  are  constructed  with  th(> 
insulated  roller  and  the  fibre  lined  cover,  they  will  be  passed 
as  any  other  switch,  none  of  which  I  prefer  any  more  than  an 
approved  push  flush  switch,  which  for  concealed  work  is,  I  be- 
lieve, a  peer  of  them  all. 

Transformers  Inside  Buildings. 

I  think  the  next  point  of  importatice  is  the  use  of  transform 
ers  inside  the  walls  of  any  building  of  any  description.  This  is 
a  point  upon  which  I  have  "got  up  against"  even  the  consult 
ing  engineer,  and  because  I  refused  to  pass  a  large  risk  where 
transformers  had  been  installed  inside  the  building  the  ruling 
was  considered  as  a  lot  of  nonsense,  and  that  such  a  thing  as 
danger  or  loss  of  fire  from  this  cause  was  problematical.  It 
might,  therefore,  be  interesting  to  consulting  engineers  gener- 
ally to  know  that  even  if  it  is  problematical,  nonsensical,  or  any 
other  adjective  which  could  be  satisfactorily  applied,  the  Un- 
derwriters do  not  want  (ransformers  inside  their  risk,  and  I  am 
prepared  to  state  that  the  Factory  Mutual  Insurance  Companies 
regard  this  matter  in  exactly  the  same  way  as  we  do.  I  can 
hear  some  people  saying,  "Why'?  '  T  emphasize  the  word 
"some"  because  I  am  quite  sure  the  "some"  is  a  small  one. 
Nevertheless,  it  is  very  apparent  to  any  one  that  a  boiled  over 
transformer  which  has  become  ignited  and  which  is  very  likely 
to  become  ignited  under  those  conditions  could  do  an  enormous 
amount  of  damage  in  some  risks.  We  do  not  have  to  depend 
entirely  upon  flame  and  combustion  to  constitute  heavy  fire 


losses,  in  fact  it  is  generally  smoke  anjl  water  which  most 
largely  contributes  to  all  fire  losses.  It  is  true  that  the  number 
of  losses  from  boiled  over  transformers  is  not  great,  but  the 
fact  that  such  a  thing  can  occur  is  all  the  evidence  that  is 
necessary  to  warrant  us  in  being  on  the  safe  side;  in  other 
words,  "it  is  better  to  be  sure  than  sorry."  Where  it  is  neces- 
sary owing  to  every  other  resource  having  become  exhausted  to 
place  transformers  inside  the  building,  they  should  be  located 
only  in  cement,  brick  or  other  absolutely  fireproof  enclosure 
located  on  the  ground  only,  so  that  they  can  be  readily  drained 
and  conveniently  ventilated.  These  enclosures  should  be  access- 
ible only  from  the  outside,  that  is  to  say,  that  the  entrance  door 
for  opening  should  open  to  the  outside  air  only,  so  that  the 
transformer  could  boil  over  and  catch  fire  and  no  smoke  or 
burning  oil  could  enter  the  building.  This  is  a  first  class  ar- 
rangement according  to  our  way  of  looking  at  it. 

Induction  Motors. 

Passing  on  from  transformers  to  induction  motors,  I  think  it 
is  worth  while  mentioning  my  belief  tliat  the  most  satisfactory 
method  of  installing  a  starting  and  controlling  apparatus  in 
connection  therewith  is  to  install  them  entirely  in  a  fireproof 
cabinet,  that  is  to  say,  that  the  auto  starter,  fuses  and  switch 
should  be  in  a  fireproof  cabinet.  I  do  not  think  there  is  any- 
thing better  in  this  case  than  a  galvanized  iron  one,  con- 
structed of  heavily  riveted  iron  with  a  spring  catch,  and  re- 
ferring to  the  question  of  heavily  riveted  iron  with  a  spring 
catch,  and  referring  to  the  question  of  switch,  I  think  that 
every  individual  motor  in  an  installation  should  have  a  knife 
switch  independent  of  the  auto  starter,  and  that  they  should  be 
fused  on  both  sides  of  the  starter.  In  this  and  all  other  eases 
where  motors  are  under  consideration,  either  direct  or  alternat- 
ing, I  believe  that  the  starting  and  controlling  apparatus  should 
always  be  enclosed  in  fireproof  cabinets.  No  matter  how  per- 
fect the  switches  and  fuse  holders  may  be  they  will  always  be 
subjected  to  rough  usage,  exposure  to  m(>chanical  injury  and  a 
substitution  of  fuse  wire  where  cartridge  fuses  are  intended  to 
go.  This  is  also  in  line  with  the  National  Code,  where  cnclos- 
are  referred  to  under  Rule  No.  8,  section  "d." 

I  do  not  know  of  any  other  points  in  connection  with  the 
local  interpretation  of  the  National  Code  which  can  in  any  way 
be  constructed  as  being  personal  or  in  any  way  distinct  from 
the  intention  and  rulings  of  the  National  Code.  There  is  a 
point,  however,  with  which  the  Inspector  is  frequently  con- 
fronted, and  that  is,  that  in  some  individual  cases  well-estab- 
lished and  long-enforced  rules  may  appear  quite  unnecessary.  It 
is  only  during  the  last  few  weeks  that  T  was  called  upon  to  make 
final  inspection  upon  a  large  installation.  This  installation  was 
fed  from  overhead  wires  run  down  from  the  pole  in  conduit  into 
an  underground  vault  and  from  thence  into  the  building  in  tile 
duct.  At  the  pole,  which  was  some  two  hundred  feet  from  the 
building,  there  had  been  provided  a  wooden  box  with  fuses  to 
protect  the  entire  installation.  Immediately  at  the  point  of 
entrance  to  the  building  in  the  basement,  the  cables  entered  an 
iron  conduit  and  were  conveyed  from  there  a  great  distance 
through  the  building  to  the  switchboard.  Under  Eule  No.  22 
"a"  T  called  for  main  line  switch  and  fuses  at  this  point,  that 
is  to  say,  at  the  point  where  the  underground  wires  entered  the 
building  and  commenced  the  long  run  in  conduit.  There  was 
more  or  less  conflicting  opinion  on  my  ruling  of  this  question, 
and  T  believe  it  to  be  of  sufficient  importance  to  serve  as  an 
illustration  as  to  the  why  and  wherefore  of  some  of  the  Code 
interpretations.  The  point  at  issue  was  that  these  wires  were 
already  fused  out  on  the  street  at  the  pole,  consequently  it  was 
not  necessary  to  install  main  line  switch  and  fuses  again  at  the 
point  of  entrance.  As  a  matter  of  fact.  I  did  not  suy)pose  that 
it  was  goinc  to  improve  the  fire  hazard  particularly  in  having 
(he  rule  strictly  enforced  at  this  point,  but  as  T  have  the  highest 
respect  for  the  jiarties  with  whom  the  differences  of  opinion 
exists,  T  ho|ied  to  defend  my  position  in  stating  that  T  was  per- 
fectly justified  in  standing  firm  on  this  requirement.  In  the 
first  place  the  rule  is  a  positive  one,  there  being  no  "should" 
or  "may"  proviso  to  deal  with,  the  rule  stating  postively  that 
the  switch  must  be  placed  on  all  service  wires.  Again,  should 
we  overlook  or  give  way  to  a  positive  rule  in  a  large  installa- 
tion which  in  turn  has  been  carried  out  by  a  larsre  contractor, 
the  inspector  would  have  to  contend  with  objections  from 
smaller  contractors,  who  are  only  too  ready  to  throw  such  a 
thing  back  at  one  when  they  are  called  upon  to  install  service 
switches  on  their  work,  notwithstanding  the  fact  that  their 
Tiroposition  may  be  a  totally  difl'erent  one  to  this.  Again,  T  be 
lieve  that  it  would  be  more  convenient  when  necessary  to  re 
place  main  fuses,  to  be  able  to  reach  them  conveniently  from 
the  inside  of  the  building  rather  than  be  obliged  to  seek  a  lad 
der  and  climb  up  some  twenty  feet  above  ground  on  possibly  a 
rainy  or  stormy  night  to  h^indle  heavy  fuses.    Just  such  points 
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as  this  oftoii  iTOiiti>  a  jjood  ili>al  of  disoussioii,  and  I  he  ins))octi)r 
is  8oiiietiuit>s  consiiloved  arbitrary,  but  1  tliiiik  w  lu'ii  I  lu"  mat 
ter  is  fairlv  ilisoussod  and  looked  at  from  all  sides  tliaf  Ilicn'  is 
nothing  arbitrary  about  it.  Tlio  oontraotor  undertakes  in  liis 
contract  to  do  the  work  to  tlie  entire  satisfaction  of  tlu>  I'ire 
I'uilerwriters.  We  tlierefore  feel  that  there  should  not  be  ain 
opening  for  debate  on  such  a  jioint  as  this.  1,  however,  ha\e 
submitted  these  |>oints,  tojretlier  witli  other  iioints  .•ilreadx- 
touched  upon  in  tliis  paper,  and  1  shall  lie  pleased  to  lie.ii  aii\ 
discussion  which  may  take  place  thereon. 

At  the  conclusion  of  Mr.  Strickland's  jjaper,  President  Kelsch 
said:  Mr.  Strickland  has  remarked  that  the  western  interests 
did  not  see  tit  to  take  the  time  to  to  the  meetings  held 
by  the  Underwriters  in  the  east.  As  1  said  before,  the  meet- 
iupj  are  held  by  the  Underwriters  Joining'  with  the  re])resenta- 
tives  of  electrical  associations.  It  nii<;ht  be  well  to  bring 
forth  the  fact  that  this  Association  has  nexer  sent  a  repre 
sentative  to  those  meetinfjs  to  niy  kno\vledi;e.  1  think  it  would 
be  advisable  for  this  Association  to  ha\e  a  rejuesentative  at 
tend  those  nieetinjis. 

Objections  to  Fireproof  Case  for  Auto  Starters. 

Mr.  Strickland  touches  on  one  point  in  his  jiaper  that  I 
cannot  let  jro  by  without  saying  a  few  words.  Fie  refers  to 
the  advisability  of  installing  the  controllers  for  induction 
motors  in  a  metal  case.  Now,  I  hope  Mr.  Strickland  is  not 
serious  on  that  point.  In  Montreal  we  have  almost  2,000  in- 
duction motors  on  our  system,  agfiregating  44,000  h.p.;  45  per 
cent,  are  under  5  h.p.  and  have  710  auto-starters;  .55  per  cent, 
of  these  motors  have  auto-starters.  T  made  an  effort  to  ascer- 
tain before  leaving  Montreal  if  we  had  ever  had  any  trouble 
of  any  kind  from  an  auto-starter,  such  as  fire,  or  any  damage 
of  any  kind  due  to  the  auto-starter  being  exposed  and  not  en- 
closed in  an  iron  case,  and  my  information  was  that  they  have 
had  no  trouble  of  any  kind  such  as  would  interest  the  Fire 
I'nderwriters.  We  have  had  bad  contacts  in  auto-starters  and 
we  have  had  coils  burn  out,  but  we  have  never  had  anything 
happen  to  an  auto-starter  that  would  have  been  protected  or 
overcome  if  it  had  been  put  in  an  iron  case. 

Mr.  W.  L.  Bird,  manager  and  secretary  of  the  Kaministiquia 
Power  Company,  Limited,  writes  to  "The  Canadian  Electrical 
News"  regarding  Mr.  Strickland's  paper  as  follows:  Eeferring 
to  July  number,  page  18,  of  the  'News,"  Mr.  Strickland  brings 
out  the  point  that  all  auto  starters  should  be  installed  in  a  fire- 
proof case.  We  presume  this  protection  refers  to  fuses  <ind 
switches  onh',  as  we  have  yet  to  hear  of  fires  originating  from 
this  source,  where  auto  starters  were  properly  installed. 

Though  there  may  have  been  an  isolated  case,  the  contingency 
to  provide  against  seems  very  remote,  compared  with  the  cost 
of  proposed  fireproof  cases  throughout.  We  trust  that  we  have 
misunderstood  Mr.  Strickland 's  paper,  or  that  the  above  is  due 
to  a  typographical  error,  as  we  believe  the  question  to  be  one 
of  considerable  importance  to  all  operating  companies. 

Mr.  H.  U.  Hart,  chief  engineer  of  the  Canadian  Westinghouse 
Company,  also  writes  to  "The  Canadian  Electrical  News"  re- 
garding Mr.  Strickland's  paper.  He  says:  I  have  read  Mr. 
Strickland's  letter  published  on  page  18  of  the  July  number  of 
"The  Canadian  Electrical  News,"  in  which  he  states: 

' '  The  most  satisfactory  method  of  installing  a  starting  and 
controlling  apparatus  in  connection  therewith  (polyphase  mo- 
tors), is  to  install  them  entirely  in  a  fireproof  cabinet,  that  is  to 
say,  the  auto  starter,  fuses  and  switch  should  be  in  a  fireproof 
cabinet. ' ' 

I  believe  it  would  be  an  undue  hardshi])  to  users  of  poly- 
phase motors  for  the  Canadian  Fire  Underwriters  to  insist  that 
auto  starters  be  mtsalled  in  an  additional  fireproof  cabinet,  as 
the  standard  makes  of  auto  starters  are  now  entirely  enclosed 
in  east  iron  boxes.  I  have  never  seen  or  heard  of  any  trouble 
which  would  increase  the  fire  risk  due  to  the  operation  of  auto 
starters.  If  the  coils  should  become  short  circuited  or  if  there 
would  be  arcing  at  the  switch  due  to  ])oor  contacts,  the  cast  iron 
box  which  completely  encloses  the  Jiuto  starter  would  prevent 
fire  resulting.  T  agree  with  Mr.  Strickland  that  the  fuses  and 
cutouts  should  be  installed  in  a  firejiroof  cabinet. 


It  is  reported  that  the  municipal  power  plant  at  Bonnington, 
nine  miles  west  of  Nelson,  on  the  Kootenay  river,  of  1,500  horse 
power,  which  supplies  the  city  with  light  and  power  for  tram- 
way and  industries,  has  been  taken  over  by  the  city  of  Nelson. 
The  needs  of  the  city  are  growing  so  fast  that  a  second  unit 
has  become  necessary,  and  a  by-law  will  be  submitted  this 
month  for  the  purpose.  The  plant's  capacity  will  be  doubled 
by  this  time  next  year. 


Trade  Enquiries. 

The  Dominion  (io\erninent  Trade  and  Commerce  reports  con- 
tain the  following  trade  enquiries.  Readers  of  "The  Canadian 
Electrical  News"  may  obtain  the  names  of  enquirers  by  writing 
us.     State  number  of  enquiry. 

1042.  Agency. — A  London  firm  manufacturing  electric  cables 
wishes  to  be  placed  in  communication  with  parties  in  Canada 
who  might  be  ])repared  to  take  up  their  agency. 

754.  Engineering  Goods. — A  firm  of  engineers'  agents  is  de- 
sirous of  receiving  catalogues  from  Canadian  firms  making  any 
engineering  goods  or  appliances  suitable  for  English  use. 

951.  Lamps  and  Electric  Fittings. — Inquiry  has  been  received 
from  the  London  office  of  a  Birmingham  manufacturer  of  lamps 
and  electric  fittings  for  the  names  of  Canadian  buyers  of  such 
goods. 

1082.  Electric,  Steam  and  Hand  Cranes. — Inquiry  has  been  re- 
ceived from  a  Scottish  manufacturer  of  electric,  steam  and  hand 
cranes  of  every  description  for  the  names  of  likely  buyers  in 
Canada. 

A  Manchester  firm  manufacturing  electrical  assessories,  switch 
gear  and  ironclad  goods  of  every  description  desires  correspon- 
dence with  enterprising  firms  imjtorting  these  materials.  The 
specialties  include  a  watertight  ironclad  plug  and  socket,  suit- 
able for  mining,  etc.,  and  fuses  for  shiplighting.  Persons  inter- 
ested should  address  "J.  H. "  care  Canadian  Electrical  News, 
Toronto. 


Sparks. 

The  new  branch  telephone  line  from  New  Westminster  to 
Burnaby  lake  has  been  compelted  and  will  be  put  into  commis- 
sion at  once. 

Rajnd  progress  is  being  made  with  the  completion  of  the 
Eburne-New  Westminster  line  and  other  extensions  of  the 
B.  C.  E.  Railway. 

A  new  building  for  the  B.  C.  Telephone  Company,  which  will 
house  a  larger  switchboard,  is  now  almost  compelted  and  will 
be  in  use  in  a  few  months. 

The  Bell  Telephone  Company  has  refused  an  oifer  from  the 
council  of  $25,000  for  its  equpment  at  Fort  AVilliam.  It  is  still 
considered  as  probable,  however,  that  a  bargain  will  be  made. 

The  city  clerk  of  Fort  William  has  advised  the  council  that 
E.  S.  Rutledge  and  W.  J.  Ross  have  been  ai)pointed  members 
to  act  on  the  board, which  will  operate  and  manage  the  electric 
street  railway  jointly  with  Port  Arthur. 

Improvements  are  about  to  be  made  in  the  Kamloops  tele- 
j)hone  service.  Provision  is  to  be  made  for  an  increase  of  307 
in  the  number  of  telephones,  in  addition  to  which  preparations 
are  being  made  to  supply  Fruitlands  and  Tranquille. 

Mr.  James  Kent,  manager  of  the  C.  P.  R.  Telegrai>h  system 
in  a  recent  interview  said  that  ..ne  C.  P.  R.  w^as  testing  the  des- 
patching of  trains  by  telephone.  In  order  to  test  the  system 
fully,  the  line  between  Farnliam  and  Montreal,  a  section  over 
which  many  trains  are  operated  daily,  particularly  in  the  early 
morning,  was  selected. 

The  town  council  of  Smith 's  Falls  has  leased  what  is  known 
as  the  Foster  Grist  mill  and  water  power  plant  for  ten  years 
at  .$1,000  per  annum,  with  the  option  of  purchasing  within  two 
years  for  $16,000.  The  water  commissions  will  use  the  power, 
in  connection  with  the  water  pumps,  and  thus  save  considerable 
in  the  purchase  of  coal. 

The  Brantford  City  Council  at  a  special  meeting  recently 
decided  to  expropriate  the  plant  of  the  Western  Counties  Power 
Comj)any,  which  is  controlled  by  Cataract  interests.  The  power 
company  is  said  to  want  $37,000  for  its  equipment,  but  the 
matter  will  probably  go  before  a  board  of  arbitration.  It  is 
said  also  that  the  comjiany  will  submit  new  figures  for  the 
street  lighting  contract.    The  present  figure  is  $55  per  arc  light. 

C.  Eummel,  general  manager  of  the  light  department  of  the 
B.  C.  Electric,  was  in  Chilliwack,  B.  C.  recently  completing 
arrangements  for  the  lighting  of  the  city.  It  is  now  definitely 
stated  that  the  Chilliwack  Manufacturing  Company  will  furnish 
the  power  at  their  mill  on  the  other  side  of  Sardis.  Even  a 
better  service  will  be  given  Chilliwack  than  at  first  anticipated, 
it  being  considered  at  first  that  light  up  to  midnight  would  be 
sufficient,  but  now  through  an  arrangement  with  Mr.  Hall  a 
continuous  service  will  be  given. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  ot  the  month  preceding  publication. 
^,    Questions  should  be  confined  to  subjects  of  gfeneral  interest.    Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
caot  be  c  onsidered  in  this  department, 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — I  am  operating:  a  small  lighting 
plant,  consisting  of  a  60  k.w.,  2,300  volt,  125  cycle 
generator,  and  would  like  to  ask  you  whether  it  is  best 
to  build  up  to  full  voltage  first,  or  to  throw  in  the 
switches  before  the  machine  is  up  to  speed? 

Answer. — About  the  very  best  way  to  start  such  a 
plant  as  you  describe,  or  in  fact  any  plant  that  does 
not  operate  a  24  hour  service,  is  first  to  close  all 
switches,  both  those  controlling  the  fields  as  well  as  the 
main  switch,  set  your  rheostats  at  a  point  which  will 
give  you  somewhat  less  than  normal  voltage,  and  then 
start  your  engine  or  waterwheel.  This  will  result  in 
the  potential  being  applied  to  the  system  very  gradu- 
ally, which  is  not  only  a  good  thing  as  far  as  the  insu- 
lation of  the  apparatus  is  concerned,  particularly  the 
transformers,  but  which  also  allows  anybody  who 
might  be  working  on  the  primaries,  or  be  accidentally 
or  unknowingly  in  contact  with  them,  a  chance  to  es- 
cape, as  the  gradually  rising  pressure  would  make 
itself  felt  before  it  got  to  a  dangerous  value.  Further, 
should  there  be  a  short  circuit  on  either  primary  or 
secondary,  it  would  at  once  be  noticed,  eit'ier  fr(Mu  the 
ammeter  or  the  behavior  of  the  generator,  and  the 
equipment  would  thus  be  saved  the  heavy  strains  which 
always  re.sult  from  throwing  a  machine  rimning  at 
full  potential  onto  a  short  circuit,  to  say  nothing  of 
the  annoyance  of  blown  fuses,  etc. 

Conversely,  the  best  way  of  shutting  down  is  to  shut 
olf  the  engine  or  wheel,  and  then,  when  everything  is 
at  rest,  or  nearly  so,  open  your  switches.  This  method 
obviates  all  sudden  changes  in  either  the  electrical  or 
the  mechanical  stresses,  a  feature  much  to  Tie  desired. 


Question  No.  2. — Tn  wiring  up  compound  wound  di- 
rect current  generators,  does  it  make  any  difference 
whether  the  ammeter  is  in  the  positive  or  the  negative 
lead,  also  is  it  better  to  use  triple  pole  or  single  pole 
switches  ? 

Answer. — The  ammeters  .should  all  be  connected  into 
the  negative  leads,  assuming  tliat  the  scries  fields  are 
on  the  positive  side,  because  if  you  put  your  instru- 
ments into  the  positive  leads  they  are  then  in  parallel 
with  the  equalizers,  and  consequently  may  not  ex- 
hibit the  true  load  on  the  machine,  as  some  of  its  cur- 
rent may  be  going  out  through  the  eq(|ualizer  winding. 
Regarding  switclies,  for  all  medium  sized  currents,  we 
would  suggest  a  double  pole  switch,  for  the  e(|ualizer 
and  the  positive,  and  a  single  pole  for  the  negative. 
With  this  combination  the  closing  of  the  double  pole 
switch  allows  the  series  field  of  Uuit  particular  machine 
to  build  .up  at  the  same  time  as  the  shunt  winding, 
conse(iueiitly  when  you  throw  the  machine  onto  the 


line,  by  closing  the  single  pole  negative  .switch,  you 
do  not  get  any  variation  worth  speaking  of  in  the  loads 
carried  by  the  different  machines.  This  ability  to  put 
a  machine  into  parallel  with  others  without  any  sudden 
alterations  in  their  respective  loads  is  a  very  desirable 
feature.  The  use  of  a  three  pole  switch,  especially 
with  highly  compounded  machines,  nearly  always 
makes  a  generator  take  quite  a  heavy  load  the  instant 
it  is  thrown  into  parallel  with  another,  this  being  due 
to  the  sudden  increase  in  its  voltage  from  the  current 
taken  by  the  series  fields. 

In  machines  of  heavy  amperage,  especially  if  the 
switchboard  be  any  great  distance  from  the  generators, 
it  is  desiral)le  to  use  single  pole  switches,  one  each  for 
negative,  positive  and  equalizer.  The  latter  can  then 
be  placed  on  the  machine  itself,  or  on  a  pedestal  near 
it,  thus  decreasing  the  wiring,  as  the  equalizer  need 
not  then  go  to  the  switchboard  at  all.  Besides  this, 
due  to  the  le.sser  drop  of  the  shortened  equalizer,  the 
machines  will  compound  more  readily. 


Question  No.  8.— What  is  a  reliable  test  for  water 
in  transformer  oil,  and  if  it  is  found,  how  can  it  be 
removed  ? 

Answer. — As  water  is  of  higher  specific  gravity  than 
oil,  it  will  generally  be  found  at  the  Ixtttom  of  a" trans- 
former. This  means  that  in  taking  out  a  sample  for 
test  you  should  be  most  careful  to  get  some  from  the 
bottom  of  the  tran.sformer,  or  the  oil  barrel,  though 
it  is  of  course  desirable  to  take  some  from  other  parts 
MS  well.  A  fairly  simple  way  to  test  for  water  is  to 
I)huige  a  red  hot  iron  rod  into  the  sample,  if  water  be 
present  it  will  be  turned  into  steam  witli  a  series  of 
little  explosions.  Another  way  is  to  heat  some  copper 
sulphate  crystals  until  they  disintegrate  into  a  white 
powder,  and  then  pour  the  powder  into  the  sample  to 
be  tested.  If  it  turns  blue  again,  or  even  shows  a 
bluish  tinge,  you  can  be  fairly  sure  that  water  is  pres- 
ent. Of  course  the  most  reliable  test  of  all  is  to  make 
a  high  voltage  reading  on  the  oil  and  find  what  poten- 
tial it  will  stand  before  breaking  down.  It  is  usual  to 
place  the  electrodes,  which  are  immersed  in  the  sample 
under  test,  about  200  mills  apart,  under  which  condi- 
tions dry  oil  will  not  break  down  until  a  pressure  of 
about  20,000  to  80,000  volts  has  been  applied,  the  exact 
figures  depending  on  the  type  of  oil  under  test. 

If  water  be  found  present  the  best  way  to  remove  it 
is  to  heat  the  oil  and  thus  drive  out  the  moi.sture  in  the 
shape  of  vapor.  The  process  is  much  facilitated  by 
passing  air  through  the  oil  at  the  same  time.  This 
can  be  obtained  from  any  source  of  air  pressure  that  is 
handy,  such  as  an  air  pump,  or  even  a  blacksmith's 
l)elIows.  If  you  can  make  arrangenients  io  pass  the 
air  over  calcium  chloride  that  will  ensure  that  it  itself 
is  perfectly  di-y  before  it  enters  the  transformer,  heat- 
ing it  is  also  an  advantage,  especially  in  extra  high 
voltage  work.  The  oil  can  be  heated  by  ]uittiiig  a 
resistance  coil  into  the  tank,  and  passing  cur- 
rent through  it,  by  a  fire  outside  the  tank,  or  by  short 
circuiting  one  of  the  windings  of  the  transformer,  and 
aj)plying  a  low  alternating  voltage  to  the  other,  just 
sufficient  to  make  about  full  load  current  flow  in  the 
windings.  This  should  be  adjusted  as  nmy  be  neces- 
sary until  the  oil  reaches  a  temi)erature  oi'  say  SO  de- 
grees to  100  d(>gi'ees  Centigrade. 


V,in  Alstyno  &  Tlills,  Iljuuilton,  Out.,  (loal(M-s  in  g.is  and 
electrical  siqjplics,  are  reported  to  have  dissolved. 


British  Columbia's  Cedar  Makes  Splendid  Poles 


Hritish  Columbia  is  known  for  its 
spK'Uiliil  forest  trees,  i)robably  as 
inueh  as  for  fluy  of  its  natural  pio- 
ihu'ts.  The  liritish  Cohunbia  eeilar, 
from  whii'li  splendid  telephone  poh^s 
are  made,  straight  and  round 

to  a  »rreat  heiijht.  The  Lindsley 
Krotliers  Company,  a  rel^istered  Ca- 
nadian corporation  with  head  offices 
in  Spokane,  ^Vash.,  are  noAV  going 
into  tlie  market  witli  a  larger  stock 
of  telephone  poles  than  they  ever 
earried  before,  the  total  being  near- 
ly l.'iO.OOO  poles.  In  Canada  they  di- 
r«H-t  their  operations  from  Nakusp, 
H.  C.,  where  they  have  a  large  yard 
stocked  with  about  20,000  poles.  At 
Summit  Lake  they  have  15,000  poles 
and  as  many  more  are  now  arriving. 
The  company  claim  to  be  the  only 
pole  "speciali-sts"  doing  business  in 
B.  C.  timber,  and  they  name  deliver-  _ 
ed  prices  to  any  point,  making  a 
specialty  of  seasoning  their  poles 
throughout  before  shipment.  They 
keep  In  stock  poles  of  all  sizes  from  five-inch  twenty- 
five  feet  to  eighty  feet.  The  company  claim  that  the 
western  pole  is  capable  of  being  shipped  into  the  east- 
ern market  in  competition  with  eastern  prices  and  that 
the  buyers  obtain  a  superior  pole.  They  have  been 
in  operation  now,  for  fifteen  years,  and  with  a  manager 
in  charge  of  every  yard,  inspecting  the  poles  when 
they  arrive  and  when  they  are  shipped,  they  are  able 
to  produce  splendid  poles.  They  also  are  equipped 
to  furnish  cross  arms  from  their  factory  in  Portland, 
Oregon,  the  heart  of  the  Douglas  fir  country.  This 
factory  is  equipped  entirely  with  modern  machinery 
and  manufactures  only  Douglas,  red  fir  cross  arms. 
Mr.  G.  L.  Lindsley  represents  the  company  at  Chicago, 
where  their  eastern  sales  office  is  located  in  the  Monad- 
noek  Block. 

Idaho  and  British  Columbia  cedar,  the  company 
claim,  are  identically  alike  in  quality  and  appearance. 
They  state  that  it  is  a  misnomer  to  refer  to  "western  ce- 
dar" as  "red  cedar,"  because  the  timber  is  not  red  and 
the  odor  is  radically  different  from  the  Tennessee  red 
cedar.  It  is  also  darker  in  color  than  Michigan  or 
Ontario  cedar.  Western,  or  British  Columbia  cedar 
is  noted  for  its  great  height,  straightness  and  roinid- 
ness.  In  some  cases  although  the  butts  do  not  equal 
in  size,  those  of  eastern  cedar,  the  company  state  that 
they  make  up  in  strength  w^hat  they  lack  in  girth. 

The  Lindsley  Company  claim  to  be  the  originators 
of  the  term  "AVestem  Cedar,"  having  adopted  it  in 
their  advertisements  eight  years  ago,  and  also  to  be 
the  original  shippers  and  introducers  of  western  poles 
into  the  east,  having  been  carrying  on  this  class  of 
bu-siness  for  nearly  ten  years.  They  state  that  the 
western  pole  has  withstood  the  test  of  strength  every- 
where, and  that  it  is  being  specified  for  its  durability 
and  strength  in  preference  to  other  classes,  particular- 
ly in  the  United  States  where  ^lichigan  white  cedar 
and  western  cedar  have  been  put  to  a  comparative 


A  Load  of  70  to  75  Foot  Western  Poles. 

test,  with  the  following  results.  Two  samples  of  Michi- 
gan white  cedar  both  cracked  and  broke  at  a  pressure 
of  900  for  the  first  sample  and  800  for  the  second. 
Pour  samples  of  western  cedar  cracked  and  broke  at 
the  following  pressures:  No.  1,  1,600;  No.  2,  1,100;  No. 
3,  1,400;  No.  4,  1,100.  The  tests  were  made  at  the 
Pittsburg  testing  laboratory.  Sections  number  one  in 
both  Michigan  and  w^estern  cedar  w^ere  cut  from  the 
butts  of  the  poles  after  being  seasoned  at  the  point, 
six  feet  from  the  butt,  so  as  to  get  ground  line  re- 
sistance. The  No.  2  samples  were  taken  five  feet  from 
the  top  so  as  to  get  resistance  at  cross  arms. 

Shippers  of  "western  cedar"  have  adopted  the  official 
specifications  in  use  by  the  Idaho  Cedarmen's  Associa- 
tion. According  to  these  specifications,  for  sizes  from 
four-inch  twenty-feet,  and  upwards,  poles  must  be  cut 
from  live,  growing  cedar,  peeled,  knots  trimmed  close, 
butts  and  tops  sawed  square,  tops  to  be  sound  and  to 
measure  as  follows  in  circumference :  4-incli  poles,  12 
inches;  5-inch  poles,  15  inches;  6-inch  poles  I8V2  inches; 
7-inch  poles,  22  inches ;  8-inch  poles,  25  inches ;  9-iuch 
poles,  28  inches ;  10-inch  poles,  31  inches.  No  pole  is 
to  have  more  than  one  crook,  which  shall  be  one  way 
only  with  a  sweep  not  greater  than  1  inch  to  every 
6  feet  in  length.  Butt  rot  in  the  centre,  including 
small  rig  rot  is  not  to  exceed  ten  per  cent,  of  the  area 
of  the  butt.  Butt  rot  which  impairs  the  strength  of 
the  pole  above  ground  is  a  defect.  Large  knots,  if 
sound  and  trimmed  smooth  are  not  a  defect. 

The  illustration  accompanying  this  article  shows  a 
load  of  70  to  75  foot  western  poles.  The  company 
claim  that  their  yards  in  British  Columbia  are  in  a  class 
by  themselves,  because  they  seldom  see  a  pole  with  a 
rotten  butt  or  top.  Under  the  regulations  outlined 
above,  and  with  the  benefit  of  the  test  results  also 
explained,  this  company  should  confidently  look  for- 
ward to  extending  their  Canadian  business  continu- 
ally. 
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Personals. 

Mr.  Clyde  K.  Green,  traction  manager  of  the  Do- 
minion Power  &  Transmission  Company,  Hamilton,  has 
been  appointed  master  of  construction.  Mr.  Fred  B. 
Griffith  had  been  temporarily  appointed  siiperinten- 
dent  of  traction,  with  Mr.  John  Gibson  as  assistant. 


President  R.  B.  Benjamin  of  the  Ben.iamin  Electric 
Manufacturing  Company,  ('hicago,  has  gone  to  Lon- 
don, England,  to  establish  a  branch  office  and  factory 
for  manufacturing  and  handling  their  wireless  clust- 
ers and  lighting  specialties  abroad.  He  is  accompa- 
nied by  Mr.  B.  J.  Grigsby  of  the  Engineering  Depart- 
ment, who  will  be  left  in  charge  upon  Mr.  Benjamin's 
return.  A  stay  of  from  four  to  five  weeks  is  contem- 
plated. 


Mr.  Edward  B.  Merrill's  many  friends  in  Toronto 
will  be  glad  that  he  has  returned  to  the  city  and  has 
opened  an  office.  He  occupied  the  position  in  Winni- 
peg of  electrical  and  chief  assistant  engineer  on  the 
Winnipeg  Hydro  Electrical  Development  Company. 
Before  going  to  Winnipeg  he  Avas  in  Toronto,  and  was 
connected  with  the  Toronto  Niagara  Power  Company 
during  their  construction  period.  He  will  take  up  con- 
sulting engineering  and  give  attention  to  hydro-elec- 
tric and  other  similar  engineering  undertakings.  Mr. 
Merrill's  experience  in  Europe  and  the  United  States, 
as  well  as  in  Canada,  and  his  status  as  a  graduate 
of  Toronto  University,  both  in  arts  and  engineering, 
render  him  one  of  the  best  equipped  Canadian  engi- 
neers in  the  profession. 


Mr.  and  Mrs.  D.  K.  McLaren  of  Montreal  celeliratetl 
the  53rd  anniversary  of  their  marriage  on  July  .30th 
and  both  are  enjoying  the  best  of  health.  Mr.  Mc- 
Laren is  president  of  D.  K.  McLaren,  Limited,  man- 
ufacturers of  leather  belting  and  mill  supplies,  and 
has  been  in  the  leather  business  for  the  past  sixty  years. 
He  still  takes  an  active  part  in  the  business.  On  ac- 
count of  the  enormous  expansion  of  his  business,  it 
was  formed  into  a  joint  stock  company  in  the  early 
part  of  1907.  Mr.  McLaren's  sons,  W.  Fred  McLaren 
and  R.  M.  W.  McLaren,  who  have  been  associated  with 
him  for  the  past  twelve  years,  were  appointed  vice- 
presidejit,  and  secretary  and  managing  director  of  the 
company.  "The  Electrical  News"  joins  Mr.  and  Mrs. 
McLaren's  many  friends  in  wishing  them  many  more 
years  of  happy  wedded  life. 


E.  J.  Haughton,  formerly  with  the  C.  P.  R.  Telegraph 
Company  for  a  number  of  years,  and  now  in  charge 
of  the  Dominion  Government  radio-telegraph  station 
at  Gonzales  hill,  has  been  appointed  superintendent  of 
the  whole  system  on  Vancouver  Island.  At  present 
there  are  five  stations,  including  the  local  one,  the  out- 
side ones  being  at  I'oint  Grey,  Cai)e  Lazo,  Estvan  and 
Pachena.  From  all  these  stations  ]\lr.  Haughton  will 
in  future  receive  reports,  the  conduct  of  the  system  be- 
ing placed  in  his  hands. 

Mr.  Haughton 's  services,  both  to  the  government  aiul 
the  })uhlic,  during  the  time  he  has  been  at  the  Gonzaii^s 
hill  station,  have  been  generally  api)reciated,  and  the 
announcement  of  his  promotion  to  tho  post  of  supcsr- 
intendent  will  be  greeted  with  satisfaction  in  all  quar- 
ters. 


Trade  Notes. 

Electric  Specialties,  Limited,  Toronto,  have  been 
awarded  the  contract  for  dry  batteries,  by  the  Govern- 
ment of  Alberta,  for  "x  cells."  This  is  a  gratifying 
illustration  to  the  company,  of  the  excellence  of  their 
goods  in  competition  with  others. 


The  Canadian  Crocker-Wheeler  Company,  Limited, 
have  sent  us  a  useful  library  file  for  the  preservation 
of  their  bulletins,  together  with  a  number  of  their 
recent  biilletins.  The  gift  is  very  welcome,  as  we  were 
beginning  to  lose  track  of  these  useful  pul)lications 
which  come  in  from  time  to  time  and  had  no  alloted 
place.  The  file  is  siibstantially  made  and  bears  the 
company's  well  known  trade  mark  on  the  cover. 


Bulletin  No.  103  of  the  John  McDougall  Caledonian 
Iron  Works  Company,  Limited,  tells  about  their  Wor- 
thington  single  stage  turbine  pumps.  The  AVorthing- 
ton  turbine  built  by  this  company  is  the  result  of  a  long 
series  of  experiments  by  their  engineers.  The  single 
stage  turbine  pump  by  means  of  the  conversion  of  the 
centrifugal  motion  of  the  water  into  potential  energy 
by  the  diffusion  vanes  is  able  to  operate  against  high 
heads.  Bulletin  No.  103  contains  a  number  of  other 
interesting  details  relating  to  the  company's  product. 


J.  F.  B.  Vandeleur,  representing  Connoly  Brothers, 
Limited,  ^Manchester,  Eng.  is  placing  on  the  ('anadian 
market  their  special  enamelled  insulated  wire. 

This  enamel  insulation,  the  company  claim  is  the  re- 
sult of  a  peculiar  change  or  polymerization  of  Stearine 
pitch  brought  about  as  a  result  of  a  treatment  in  the 
process.  This  change  is  very  analagous  to  that  pro- 
diiced  in  the  vulcanization  of  India  rubber,  but  in  this 
(enamelling)  process  no  sulphur  is  used,  and  when  the 
enamel  is  once  fixed  it  is  claimed  that  it  becomes  un- 
alterable in  its  characteristic  properties. 


The  AVestou  Electrical  Instrument  Company  have 
recently  entered  the  alternating  current  field  with  an 
initial  line  of  switchboard  and  portable  instruments. 
These  instruments  are  similar  in  outward  appearance 
to  the  well-known  types  of  Weston  instruments.  A 
few  of  the  features  claimed  for  them  are  that  there  is 
no  descerimble  inductance,  chamber  or  working  errors, 
that  they  are  as  dead  beat  as  the  well-known  direct  cur- 
rent Weston  instruments  and  have  a  scale  which  sur- 
passes all  others  in  uniform  spacing 

At  present  the  Weston  Company  supply  voltmeters, 
ammeters  and  wattmeters,  and  intend  within  a  few 
months  to  include  polyphase  wattmeters,  power  factor 
and  fiecpiency  indicating  instruments,  thus  making  a 
complete  system  of  A.  instruments  similai-  in  (luality 
with  their  D.  C.  apparatus.  The  Weston  (Company  have 
l)laced  the  Canadian  trade  in  the  hands  of  the  Engi- 
neering Equipment  &  Supply  ('ompany  of  Montreal ; 
and  iMessrs.  Joyner-CJreene  of  Toronto,  who  are  res- 
pectively their  eastern  and  western  agents. 


In  c'oiisoqiu'iu'o  of  t  lie  rapid  growth  of  t  ho  city  of  (':ilf;ary 
it  has  been  found  necessary  to  triple  the  capacity'  of  tlie  muni- 
cipal ligliting  ])lant.  Tlie  present  equipment,  including  a  200 
k.w.  engine  type  alternating  current  generator,  exciter  generat- 
or, switchboard,  transformers,  lamps,  jjole,  line,  etc.,  was  fur- 
nished only  two  years  ago  l>y  the  Allis-Chalniers  Hullock,  Lim- 
ited, of  Montreal.  To  the  same  firm  a  contract  has  now  been 
given  for  a  T.TO  k.w.  engine  type  alternator,  30  k.w.  exciter 
generator,  switchboard,  and  other  auxiliary  apparatus. 


-■6 


C  A  N  A  D  1  A  N    K  L  1^  C  T  R  I  C  A  L   N  E  W  S 


Canadian  Products  in  France. 

A  sliij>iiu'iu  ol'  iiu>ro  iliaii  iis\i;il  intori'st  to  ('anadians 
in  i^t'iionil  ami  tolopluMic  nicii  os[nH'ially  was  inaclc 
ivrontly  by  tlii-  Canadian  huU'ixMulonl  Tolophono  (\m\- 
\n\u\ .  Liinitfil,  of  Toronto,  to  Lyons,  Franco.  The  ship- 
luont  was  one  of  automat ic  tolcpliono  cqnipnioiit  for 
installation  in  tlio  rity  of  Tivons.  It  was  manufactnrod 
at  the  fai-tory  of  the  ("anadian  ^lacliino  Tclophono  Com- 
pany, Dinican  strcfl.  The  installation  at  Tjyons  will 
ho  a  oommoroial  r\rliaiiij:i'  of  the  Ijorinior  automatic 
tolopliono  systoui.  ;nul  will  lie  coinpioto  in  ovory  ])ar- 
tioular,  inoluilinL;  iho  loll  hoard  for  coiuiootins?  out- 
sitlo  linos  with  the  automatio  tolopliono  plant  in  the 
oity.  The  automat  ir  switohboards  arc  Iho  most  up-to- 
dato  that  this  ooii\i>any  lias  turned  out.  being  similar 
to  the  plant  wliirh  this  company  has  installed  at  Peter- 
horo,  but  fiuii ishiiiir  special  autonuvtic  service  for  pri- 
vate branch  exehaniros,  a  time  limit  service  for  sub- 
scribers and  a  complete  supervisory  and  alarm  system. 
The  Caiuuiian  Independent  Telephone  Compan.v  has 
the  contract  for  the  complete  plant  and  everything  is 
being  shipped  from  Toronto,  with  the  exception  of  the 
storage  batteries. 

The  order  was  placed  hei'e  by  the  Societe  Interna- 
tionale do  1 'Autocommutateur  Lorimer  of  Paris,  Prance 
and  Mr.  Israel,  a  representative  of  this  company,  has 
been  in  the  city  for  several  weeks  past  watching  the 
comi)lotion  of  the  plant.  He  left  recently  to  return 
to  tlie  French  capital,  and  was  extremely  well  satis- 
fied with  the  e(iuipment  that  was  going  forw^ard  and 
the  manner  in  which  it  had  been  handled.  It  is  under- 
stood that  this  installation  at  Lyons  will  have  an  im- 
mediate bearing  on  the  French  Government's  future 
telephone  systems  throughout  that  country. 

The  Canadian  Independent  Telephone  Company 
made  a  shipment  early  in  June  to  Rome,  Italy,  where 
an  exchange  of  the  Lorimer  system  is  also  being  in- 
stalled. These  orders  were  placed  here  after  the  re- 
presentatives and  engineers  of  the  European  company 
and  the  French  Government  had  carefully  examined 
this  telephone  equipment  and  investigated  the  various 
other  sy.stems. 


An  Opening  in  Peru. 

A  letter  was  received  in  the  offices  of  the  Canadian 
Manufacturers'  Association,  Toronto,  recently,  in  which 
a  former  Torontonian,  Mr.  E.  C.  Austen,  states  that  the 
present  horse  car  sy.stem  in  use  in  the  town  of  Arequipa, 
has  become  inadequate,  and  suggests  that  through  the 
Canadian  Manufacturers'  Association  something  might 
be  done  to  electrify  the  town's  tramway  system.  Several 
prominent  men  in  Arequipa  are  endeavoring  to  interest 
capital  in  the  scheme,  including  the  British  Consul,  Mr. 
George  Stafford,  and  Senor  E.  C.  Ureta,  the  president  of 
the  Credito  Urbano  de  Arequipa.  These  men  have  en- 
gaged engineers  to  estimate  the  cost,  and  it  is  under- 
stood that  £50.000  would  cover  everything,  including  an 
estimate  of  £8,00('  for  eleven  passenger  cars  and  ten 
freight  cars. 

The  writer  points  out  that  Arequipa  is  a  city  of  be- 
tween forty  and  fifty  thousand  inhabitants,  situated  100 
^ miles  from  the  coast,  at  an  altitude  of  7,600  feet.  The 
city  is  second  in  size  to  Lima,  the  capital  of  the  republic. 
The  key  to  Arequipa 's  importance  is  the  fact  that  it  is 
the  door  through  w^hich  almost  all  traffic  in  and  out  of 
the  interior  of  Peru  and  Bolivia  must  pass.  There  are 
two  large  suburbs  near  this  city,  which  are  not  as  yet 


served  by  the  horse  car  system.  A  summer  resort  three 
miles  away,  known  as  Trigo,  is  already  connected. 

Th(>  writer  says  that  the  financial  situation  of  Peru 
is  very  good,  gold  being  the  standard  of  exchange.  En- 
gineers from  Peru,  brought  in  at  the  instance  of  Senor 
Ureta,  managing  director  of  the  present  horse  car  sys- 
tem, estimate  that  the  traffic  would  be  at  least  3,000,000 
people  per  year,  with  a  freight  tonnage  besides  this  of 
fromo  3,000"  to  4,000  tons. 


In  an  article  from  its  Montreal  correspondent. 
"Canada"  says:  "Interviews  with  the  representatives 
and  agents  of  several  British  mamafaeturers  of  ma- 
chinery who  have  been  devoting  more  attention  to  the 
Canadian  market  justify  the  statement  that  there  is  an 
increasing  disposition  to  place  in  the  United  Kingdom 
orders  which  have  hitherto  gone  to  the  United  States. 
During  the  last  couple  of  years  there  have  been  greater 
opportunities  for  British  agents  in  Canada  to  show 
prospective  purchasers  engines  and  machines  actually 
at  work,  to  prove  them  to  have  splendidly  stood  the 
test  of  time,  and  to  show  their  efficiency  in  workman- 
ship, endurance,  and  output.  In  short,  British  pro- 
ducts are  advertising  themselves  and  inviting  compari- 
sons on  the  spot,  a  state  of  things  impossible  when  the 
imported  article  was  almost  invariably  American. 
Other  factors  in  the  improving  situation  are  the  great- 
er interest  which  leading  British  firms  are  taking  in 
studying  the  special  requirements  of  the  Canadian 
user,  and  the  presence  of  representatives  wdio  have 
practical  knowledge  of  the  details  of  construction  and 
erection,  and  keep  themselves  well  in  touch  with  what 
their  foreign  competitor  is  doing.." 


Central  Station  Managers 

shoiild  see  our  extiibit  at  I  lie  Toronto  Exhibition 
Motors  and  Generators  of  any  size  for  any  system. 

"  Century "  Sing-le  Phase  Motors,  self-starting 

under  full  load,  automatic,  interchangeable 
voltage. 


2  H.  p.,  6o  Cycle,  1750  R.P.  M.  Motor  dri\ ing:  Centrifugal  pump. 

Electric  Sig'nS.  We  have  the  ideal  electric  sign, 
easily  read,  and  of  pleasing  appearance  during 
both  day  and  night. 

Electric  Irons.  The  cheapest  and  most  reliable 
manufactured,  absolutely  guaranteed  for  one 
year. 

Vacuum  Cleaners,  electrically  driven. 

Harpell-Stokes  Limited 

'sie'^et  fvest,  Toroiito,  WINNIPEG,  Edmonton,  Vancouver 

Phone  M.  5540 
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Electrolysis  in  Winnipeg". 

The  damage  being  done  to  Winnipeg  city  water 
mains  by  electric  currents  escaping  from  street  railway 
rails  came  to  the  front  again  recently  in  connection 
with  a  break  in  a  water  main  at  Princess  and  Market. 
The  main  was  found  to  be  in  a  badly  damaged  condi- 
tion and  there  was  a  positive  current  flowing  from  the 
pipe  to  a  cable  in  the  Manitoba  Government  telephone 
conduit.  It  is  also  stated  that  the  city  has  had  trouble 
with  a  water  main  at  the  corner  of  Broadway  and 
Main  street. 

There  have  been  seven  telephone  cables  put  out  of 
commission  in  one  week  and  officials  are  investigating 
to  find  out  whether  electrolysis  was  the  cause  of  the 
trouble.  The  Winnipeg  city  electrician  states  that  un- 
der peculiar  circumstances  telephone  cables  as  well  as 
water  mains  might  be  damaged  by  escaping  currents. 
It  is  being  pointed  out  as  significant  that  both  the  tele- 
phone officials  and  the  city  officials  have  had  trouble 
with  telephone  cables  and  water  mains  respectively  at 
Broadway  and  Main  and  at  Princess  and  Market. 

There  were  250  telephones  out  of  order  as  a  result 
of  the  trouble  at  Princess  and  Market.  The  cables  have 
also  given  trouble  on  River  avenue  as  well  as  at  Mar- 
ket and  Princess  and  at  Broadway  and  Main.  Four 
hundred  telephones  were  out  of  commission  in  Fort 
Rouge. 

The  electrolysis  question  is  not  a  new  one  as  far  as 
Winnipeg  is  concerned,  but  this  is  the  first  time  that  it 
has  been  mentioned  in  connection  with  the  telephone 
system.  No  account  was  taken  of  any  possible  damag- 
ed condition  of  the  telephone  cable  through  electrolysis 
when  the  Bell  Company  sold  the  system  to  the  Mani- 
toba Government. 


Rope  Driving  for  Generators. 

An  article  on  rope  driving  for  generators  is  published 
by  "Power  and  Transmission."  Steadiness,  elasticity, 
noiselessness  and  practically  non-slipping  operation,  are 
the  principal  claims  made  in  favor  of  rope  driving,  as 
compared  with  belt  and  pulley  driving.  On  small  units 
the  initial  cost  of  belting  and  pulleys  will  be  less  than 
for  a  rope  drive  outfit.  But  as  the  size  of  the  unit  in- 
creases, it  is  claimed  that  the  cost  of  belting  rises  so 
rapidly  —  especially  for  the  long  centre  to  centre  dis- 
tances advisable  in  generator  driving — that  the  lower 
cost  of  rope  soon  establishes  a  relation  of  equality  be- 
tween the  two  methods,  so  far  as  initial  cost  is  concerned. 
On  the  larger  units  the  balance  is  said  to  be  greatly  in 
favor  of  the  rope  drive. 

After  dealing  with  the  question  of  moderate  sized  in- 
stallations, the  article  has  the  following  to  say  about  rope 
driving  for  mining  machinery:  "No  other  field  of  power 
usage  imposes  upon  an  electric  generator  the  severity 
of  conditions  which  are  found  in  mining  service,  where 
the  generator  may  be  called  upon  to  make  an  instant 
jump  from  light  load  to  very  heavy  load,  or  even  over- 
load, as  when  an  electric  locomotive  hauling  cars  in  the 
mine  is  started  with  a  heavy  train.  These  sudden  and 
violent  fluctuations  in  load  may  occurc  repeatedly,  at 
frequent  intervals  through  the  entire  working  day. 

"Under  these  conditions,  as  is  well  known,  a  belt- 
driven  generator  does  not  and  cannot  operate  quietly  and 
steadily,  nor  can  the  direct  connected  unit  assume  its 
burdens  of  sudden  overloads  without  evident  difficulty. 
An  elastic  connection  between  the  engine  and  such  a 
generator  is  highly  desirable.  This  the  direct  connected 
unit  does  not  provide.  The  belted  unit,  while  providing 
the  desired  elasticity,  cannot  operate  quietly  and  steadily 


in  difficult  situations.  The  rope  drive  does  combine  with 
the  desired  elasticity,  the  ability  to  take  care  of  an  ex- 
tremely varying  load  without  noise,  slippage  or  other 
sign  of  distress.  The  absence  of  slippage  enables  the  rope 
drive  to  transmit  instantly  to  the  engine  the  retarding 
effect  of  an  increase  of  load,  enabling  the  governor  to 
respond  quickly  and  provide  the  power  necessary  to 
maintain  full  speed  with  the  greater  load. 


Montreal's  Interest  in  Ottawa  Canal. 

Senator  Casgrain,  speaking  of  the  advantages  that 
would  be  obtained  from  the  contsruction  of  the  Geor- 
gian Bay  Canal,  recently  made  especial  reference  to  the 
effect  of  the  canal  upon  Montreal.  "The  route  by  the 
Riviere  des  Prairies,"  he  said,  "  or  what  we  call 
the  Back  River,  which  is  a  branch  of  the  Ottawa, 
would,  in  my  opinion,  l^e  the  preferable  route.  It 
is  proposed  to  bring  it  to  the  level  of  the  Lake 
of  Two  Mountains,  and  maintain  that  level  to  a 
point  about  one  thousand  yards  east  of  where  St. 
Denis  street  strikes  the  shore  of  the  Back  River. 
There  then  would  be  a  fall  of  thirty-five  feet, 
creating  an  effective  water  power  of  60,000  horse-power 
at  that  point.  It  was  also  proposed  to  have  another 
lock  at  Bout  de  I'llle,  which  would  be  at  the  end  of 
this  Ottawa  watercourse  and  where  there  would  be  a 
lift  of  24  feet,  giving  also  a  water  power  of  some  40,000 
horse-power. 

'This  would  mean  100,000  horse-power  available 
within  almost  a  mile  of  the  city  of  Montreal.  This  100,- 
000  horse-power  co^^ld  be  farmed  out,  and  people  would 
gladly  pay  $10  a  year,  for  horse-power  running  for 
24  hours  a  day,  which  would  make  no  less  a  reve- 
nue than  $1,000,000  yearly  from  the  power  generated 
at  these  two  dams.  From  Shawinigan  Falls  16,000 
horse-power  is  brought  to  Montreal,  a  distance  of 
eighty  miles,  and  the  price  paid  by  the  Montreal  Light, 
Heat  and  Power  Company  is  $15  per  horse-power,  or 
$240,000  a  year  to  that  one  company.  I  may  say  that 
the  Shawinigan  Power  Company  also  sell  power  to 
such  an  extent  that  their  annual  statement  of  revenue 
last  year  was  very  nearly  $650,000,  and  for  the  cur- 
rent year  it  will  be  over  $700,000. 

"The  Ottawa  and  Georgian  Bay  Canal  construction 
would  develop  100,000  horse-power  within  one  mile 
of  the  present  limits  of  the  city  of  Montreal,  and  even 
if  the  Georgian  Bay  Canal  were  never  built,  I  would 
strongly  advocate  the  development  of  these  powers.  It 
would  be  a  revelation  to  people  living  all  their  lives 
in  Montreal  to  see  that  a  dam  across  the  Back  River 
would  develop  at  that  point  60,000  horse-power.  That 
is  about  one-fourth,  or  25  per  cent,  of  the  horse-power 
required  for  all  the  lightning,  heating  and  street  car 
traction  power  in  the  metropolis  of  Canada. 

"Even  if  no  canal  is  built,  it  would  be  a  great  ad- 
vantage to  have  those  two  magnificent  sheets  of  water. 
The  water  back  of  the  Island  of  Montreal  would  be 
dammed  at  Bout  de  I'llle,  and  there  would  be  a  lift 
of  twenty-four  feet  there.  I  may  say  that  the  inten- 
tion is  to  make  it  30  feet  on  the  mitre  sill  of  the  ent- 
rance of  that  lock,  in  order  that  ocean  vessels  might 
come  up  to  the  second  dam,  and  for  all  that  distance 
of  twelve  miles  in  length  you  would  have  a  depth  of 
30  feet.  Therefore  not  only  would  Montreal  have  its 
present  harbor,  but  you  would  have  at  the  back  of  the 
city  of  Montreal  an  immense  dockage  space,  which 
would  give  splendid  shipping  facilities. 

"The  working  cla.sses  could  leave  Montreal  and  in 
twenty  or  twenty-five  minutes  be  on  the  shores  of 
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maguitiot'nt  sheets  of  wjxter  for  a  five-eeiit.  faro.  Think 
of  the  mairuififent  park  that  would  be  erected  -wliere 
people  eouUl  ^o  to  breathe  the  fresh  air.  Think  of  the 
countless  yaelits.  boats  and  skill's  that  Avould  ply  on 
the  lakes;  and  what  an  ideal  residential  city  it  would 
make  of  Montreal.  Even  if  the  Geori^ian  Bay  Canal 
project  shoulil  be  abantloned.  if  it  were  possible  to 
builil  this  dam  it  would  be  a  great  boon  to  the  Island 
of  Montreal  generally  and  particularly  to  the  working 
classes  of  that  city.  Why,  Montreal  Avould  have  a  mil- 
lion population  in  a  short  time." 


English  Machinery  Stands  Endurance 
Tests  Well. 

Kel'erring  to  eiuiuraiicc  ti'sts  "Canada''  says:  "In 
this  connection  we  may  quote  the  opinion  expressed 
by  Dr.  A.  Shadwell  in  his  special  article  on  'Machine 
Tools'  in  the  Times,  in  which  he  says:  'A  point  in 
favor  of  the  British  manufacturer  has  been  curiously 
brought  out  by  the  application  of  high  speed  steel.  The 
increased  pace  puts  a  corresponding  strain  on  the  ma- 
chine, and  the  eti'ect  has  been  to  emphasize  the  char- 
acteristic defect  of  American  machinery,  in  which 
strength  is  sacrificed  to  lightness.  It  is  not  so  appar- 
ent in  working  the  softer  qualities  of  metal  commonly 
used  in  the  United  States,  but  when  hard  steel  is  dealt 
with  the  stronger  built  British  machines  have  a  marked 
advantage:  so  that  an  8  inch  British  lathe,  for  instance, 
will  do  the  work  of  a  10  inch  American  one.  In  short, 
the  old  merit  of  thoroughness  has  once  more  vindicated 
itself  through  the  development  of  this  great  novelty, 
and  has  enabled  British  makers  to  turn  the  tables  on 
their  rivals  to  whom  they  owe  the  innovation.  It  can- 
not be  denied  that  in  general  they  turn  out  better  stuflE, 
and  it  may  be  maintained,  with  considerable  confi- 
dence, that  at  the  present  time  their  machine  tools  are 
more  practical  and  efficient  and  in  many  cases  more 
modem,  as  well  as  cheaper,  than  the  American  ones.' 

"In  the  matter  of  deliveries,  there  is  not  now  much 
to  choose  between  the  British  and  United  States  im- 
porters for  large  machinery.  It  is  becoming  of  increas- 
ing importance  for  the  English  firm  to  keep  certain 
machinery  parts  in  stock  at  depots  in  such  important 
centres  as  Montreal,  Toronto,  Winnipeg,  and  Van- 
couver. His  United  States  competitor  usually  still  en- 
joys the  advantage  of  being  more  readily  accessible  in 
cases  of  emergency." 


Manitoba's  Telephone  Plans. 

The  Manitoba  Government  has  decided  on  a  number 
of  telephone  extensions  for  the  forthcoming  season. 
They  consist  of  new  long  distance  lines,  additional  cir- 
ciiits  on  existing  long  distance  ilnes,  the  connection  of 
rural  subscribers  to  existing  farm  lines,  the  completion 
of  the  Fort  Rouge  exchange  and  subways  throughout 
the  city,  and  the  building  of  jural  exchanges,  in  all 
costing  over  $500,000.  The  following  long  distance 
lines  will  be  built,  it  is  hoped,  during  the  year :  Selkirk 
to  Gimli,  connected  with  Clandeboye,  Whytewold  and 
"Winnipeg  Beach,  42  miles;  Minnedosa  to  Binscarth, 
via  Basswood,  Strathclair,  Shoal  Lake,  Kellog,  Birtle 
and  Foxwarran,  90  miles ;  Hamiota  to  Crandell,  11 
miles;  Yirden  to  Pipestone,  21  miles;  Minto  to  Bel- 
mont, 27  miles;  Baldur  to  Somerset,  32  miles;  Somer- 
set to  Miami,  22  miles;  Snowflake  to  the  boundary  line. 
North  Dakota,  1  mile;  Brandon  to  Rounthwait,  20 
miles;  Pilot  Mound  to  Baldur — Somerset  line — 7  miles; 
Ste.  Rose  du  Lac,  Makinak  and  Laurier  to  Dauphin, 


Neepawa  line,  5  miles;  Winnipeg,  through  Springfield 
to  Lorette  and  Ste.  Annes,  25  miles.  Copper  circuits 
will  be  added  to  existing  pole  lines  from :  Winnipeg  to 
Selkirk,  2:5  miles;  Souris  to  TTartney,  32  miles;  Bran- 
don to  Portage  la  Pi-airie,  80  miles;  Brandon  to  Pilot 
Mound,  95  miles;  Dakota  Siding  to  Miami,  63  miles; 
Elm  Creek  to  Trehern,  37  miles;  Miami  to  Morden,  19 
miles;  Morris  to  Myrtle,  21  miles;  Morden  to  Darling- 
ford,  13  miles;  Pilot  Mound  to  Lariviere,  12  miles; 
Crystal  City  to  Holmfield,  31  miles;  Killarney  to  Ninga, 
16  miles;  Da\iphin  to  Kehvood,  66  miles;  Morris  to 
Morden,  41  miles;  Portage  la  Prairie  to  Gladstone,  35 
miles.  The  cost  of  materials  necessary  to  build  a  mile 
of  single  circuit,  bracket  pole  line,  including  a  tele- 
phone, is  estimated  at  $75.  It  is  estimated  that  at  least 
3,000  rural  subscribers  wiU  be  provided  with  telephone 
service  this  year. 


Canadian  Power  Company  Flourishing' 
in  Brazil. 

The  report  presented  at  the  annual  meeting  of  share- 
holders of  the  Sao  Paulo  Tramway,  Light  and  Power 
Company  showed  that  the  gross  earnings  for  the  year 
were  $2,111,533.14,  an  increase  of  $92,819.22  over  1906, 
and  net  earnings  were  $1,395,873.50,  compared  with 
$1,368,162.77  in  1906.  Out  of  gross  earnings  operating 
and  maintenance  charges  took  $715,649.64,  bond  inter- 
est, taxes,  etc.,  $359,422.87,  and  dividends  $691,476.11, 
a  total  of  $1,766,548.62,  leaving  a  surplus  of  $344,974.52. 
Of  this,  $100,000  was  transferred  to  contingent  account, 
and  $244,974.52  carried  forward  to  credit  of  profit  and 
loss.  During  the  year  $131,074  has  been  expended  upon 
renewals,  etc.  The  company  reports  a  steady  growth  in 
its  business.  There  are  now  in  use  45,570  arc  and  in- 
candescent lamps,  compared  with  38,119  in  1906,  an 
increase  of  19.5  per  cent.,  and  there  are  now  310  power 
customers,  as  against  245  at  end  of  1906.  The  horse- 
power contracted  for  shows  an  increase  of  1,10212  li-P- 
In  the  way  of  capital  expenditure,  $743,871.88  has  been 
expended,  and  the  new  Santo  Amaro  reservoir  will  be 
ready  for  storage  of  water  by  June  1.  A  contract  has 
been  placed  for  the  seventh  unit,  which  is  expected  to 
be  ready  before  December,  1908.  Twelve  cars  have 
been  added  to  the  company's  rolling  stock  diiring  the 
year,  and  25  more  are  ordei'ed.  The  company  has  se- 
cured an  exclusive  30-year  concession  for  light  and 
power  in  Sao  Paulo,  distant  ten  miles  from  Sao  Paulo. 

The  net  income  per  cent,  of  capital  stock  is  12.4  per 
cent.,  as  against  13.4  per  cent,  in  1906.  The  following 
directors  were  re-elected  for  the  ensuing  year:  William 
Mackenzie,  Frederic  Nicholls,  Alexander  Mackenzie, 
Hon.  Geo.  A.  Cox,  Sir  H.  M.  Pellatt,  Z.  A.  Lash,  E.  R. 
Wood,  Dr.  F.  S.  Pearson,  R.  M.  Horne-Payne,  J.  H. 
Plummer. 


The  Pitner  Lighting  Company,  incorporated  under  the  laws 
of  the  Province  of  Manitoba,  have  been  licensed  to  carry  on 
business  in  Ontario  on  a  share  capital  not  to  exceed  $40,000. 


"YOU  WIRE  FOR  ME   and   I'LL  WIRE  FOR  YOU" 

WALTER  BARR,  Jr. 

ELECTRICAL  EXPERT  and  CONTRACTOR 

758  YONGE  STREET 
Electrical  and  Gas  Fixtures,  Apparatus  and  Supplies 
PHONE  N.  2470         -        -        -         TORONTO,  ONT. 
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The  Milestone  &  Southwestern  Telephone  Company,  Milestone, 
Sask.,  have  completed  about  27  miles  of  their  system.  About 
47  subscribers  have  been  secured. 

The  Strathcona  City  Council  have  decided  to  sell  their  tele- 
phone plant  across  the  river  in  Strathcona  to  the  provincial 
government,  the  consideration  being  $1,000. 

The  Montreal  City  Council  have  passed  the  ordinance  grant- 
ing a  franchise  to  the  Canadian  Light  &  Power  Company.  The 
by-law  requires  the  company  to  supply  5,000  h.p.  by  1910  and 
20,000  h.p.  by  191.5. 

The  Manitoba  Telephone  Commission  at  Winnipeg  have  re- 
ceived applications  from  some  1,350  farmers  in  the  province 
who  want  rural  telephones,  and  arrangements  are  now  being 
made  to  accommodate  them. 

The  Westmoreland  Power  Company  have  applied  to  the  legis- 
lature for  a  charter.  Among  the  privileges  asked  for  is  the 
right  to  construct  and  operate  electric  railways  in  the  city 
of  Moncton,  N.  B.,  and  through  the  counties  of  Westmoreland, 
Kent  and  Albert. 

The  Government  telephone  line  connecting  Carlyle,  Sask., 
and  Alameda,  Sask.,  will  be  built  this  summer  and  extended 
from  Carlyle  norta  to  Wapella,  Saltcoats  and  Yorkton.  It  is 
expected  that  a  local  system  will  be  put  in  to  connect  with  the 
Government  line.    F.  J.  Stent  is  town  clerk. 

The  Northern  Electric  Manufacturing  Company,  Limited, 
of  Montreal  has  obtained  an  extra  provincial  license  to  carry 
on  business  under  the  laws  of  British  Columbia.  Mr.  H.  W. 
Kent,  late  superintendent  of  the  B.  C.  Telephone  Company,  be- 
ing their  manager  for  the  province,  with  offices  at  427  Sey- 
mour street,  Vancouver.  This  company  is  also  Canadian  re- 
presentative of  the  Western  Electric  Company. 

The  following  municipalities  in  Manitoba  are  constructing 
their  own  rural  telephone  systems:  Brenda,  Morton,  Argyle, 
Woodworth  and  Wallace.  Several  others  are  to  be  added  to 
the  list  in  the  immediate  future.  These  systems  are  to  be  con- 
nected up  by  the  Government  long  distance  lines.  In  the 
municipality  of  Macdonald  the  farmers  are  constructing  their 


own  lines^  and  these  will  be  connected  with  the  Government 
trunk  lines. 


MOONLIGHT  SCHEDULE,   FOR  SEPTEMBER. 

(Curtesy  of  the  National  Carbon  Company,  Cleveland,  Ohio.) 
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Telegraphic  Address  : 
"INSULATOR,"  MONTREAL 
Codes:  A.I.  AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN  1521,  MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty^  al.'-o 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting",  Telephone  and  Teleg;raph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Alsc^  Junction  Boxes, 
Section  Pillars,  Overhead  Tramwa)-  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  IJJatter- 
ies.  Insulators,  Fire  Alarm  and  Police  Equipments,  Rail\\a\- 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,  United  States  and  Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

LAvvFOKi.  ORANT.^^,         PoweF  Building      -  MONTREAL 
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At  Syduoy,  N.  S.,  a  special  ooiniiiitteo  has  been  appointed 
to  consider  the  proposition  to  eroi-t  an  eleotrie  light  station. 

The  Western  Saskatchewan  Telephone  Company  are  u\akin<? 
arrangements  to  build  a  line  between  Drinkwater,  Sask.,  and 
Belle  Plain. 

The  eontraet  for  the  Goderich  section  of  the  Ontario  West 
Shore  Electric  Railway  has  been  awarded  to  the  Ilnron  Con- 
struction Company. 

The  North  West  Electric  Company  successfullj'  tendered  for 
the  electric  wiring  of  the  new  hospital  to  be  erected  at  Calgary, 
their  figure  being  $5,500. 

The  Alberta  Public  Works  Department  has  pureliased  prop- 
erty at  Strathcona.  Alta.,  for  the  erection  of  a  local  telephone 
exchange  building  at  a  cost  of  $10,000. 

William  Howard,  Secretary-Treasurer,  Miniota,  Man.,  took 
tenders  up  to  July  30  for  the  construction  and  installation  of 
telephones  required  in  the  proposed  rural  telephone  sj^stem. 

Tenders  have  just  been  received  by  W.  W.  Nortlicott,  pur- 
chasing agent,  Victoria,  B.C.,  for  40,000  7-16  inch  x  12  inch  cop- 
per coated  carbons  and  10,000  7-16  inch  x  8  inch  copper  coated 
carbons. 

Rufus  Marr,  Secretary-Treasurer,  Municipality  of  Bredna, 
Waskada,  Man.,  has  just  taken  tenders  for  $40,000  four  per 
cent.  20-year  debentures,  issued  for  the  construction  of  a  tele- 
phone system. 

Tenders  have  just  been  taken  for  clearing  and  grading  the 
second  section,  Cloverdale  to  Abbottsford,  26  miles  of  the  West- 
minster-ChilHwack  Railway.  Charles  Garden,  Vancouver,  B.  C, 
is  engineer,  B.  C.  Electric  Railway. 

It  is  now  definitely  stated  that  the  Bell  Telephone  Company 
will  erect  a  new  five-storey  exchange  on  the  Carrol  property 
at  Bay  and  Adelaide  streets,  Toronto.  The  estimated  cost  of 
the  proposed  building  is  $250,000. 

Tenders  were  received  by  S.  P.  Porter,  Deputy  Commissioner, 


Department  of  Railways  and  Telephones,  Regina,  until  July  30 
for  telephone  supplies,  including  insulators,  to^  pieces,  cross 
arms,  guy  wire  and  pole  line  hardware. 

The  city  of  Saskatoon,  Sask.,  has  disposed  of  bonds  amount- 
ing to  ,$400,000,  issued  for  the  installation  of  new  waterworks, 
electric  lighting  and  sewerage  systems.  Willis  Chipman,  103 
Bay  street,  Toronto,  is  consulting  engineer. 

Allis-Chalmers-Bulloek,  Limited,  Montreal,  tjue.,  have  ob- 
tained the  following  contract  in  connection  with  the  exten- 
sion of  the  Calgary,  Alta.,  lighting  plant:  750  k.w.  engine 
type  alternator,  30  k.w.  exciter  generator,  switchboard  and 
auxiliary  apparatus. 

The  British  Insulated  &  Helsby  Cables  Limited,  Montreal, 
have  just  closed  a  contract  with  the  Montreal  Light,  Heat  & 
Power  Company  to  supply  and  instal  about  $50,000  worth  of 
extra  high  tension  three-core  cable,  the  work  to  be  completed 
so  as  to  enable  the  mains  to  be  used  this  fall. 

James  W.  Campbell,  of  Toronto,  general  manager  of  the 
Buffalo,  Lockport  &  Rochester  trolley  line,  has  succeeded  Chas. 
B.  Hill,  of  Buffalo,  N.  T.,  as  president  of  the  road.  Mr.  Camp- 
bell will  establish  his  headquarters  at  Rochester,  N.  Y.  Albert 
Oakley,  of  Toronto,  remains  vice-president,  secretary  and  treas- 
urer. 

From  Sherbrooke,  Que.,  comes  a  report  that  Burroughs  Falls 
has  been  sold  to  a  syndicate  who  will  build  a  factory  for 
manufacturing  carbide.  It  is  further  stated  that  they  are  also 
negotiating  with  parties  at  Boynton  for  the  purchase  of  the 
water  power  in  that  place,  with  a  view  to  establishing  an 
electric  light  plant. 

Supplementary  letters  patent  have  been  issued  increasing 
the  capital  stock  of  the  Toronto  Power  Company  from  $100,000 
to  $1,000,000.  The  company  is  one  of  the  Mackenzie  and  Mann 
corporations,  and  will  control  the  Electrical  Development  Com- 
pany, acquired  during  the  winter.  The  increase  of  capital  is 
asked  in  connection  with  the  financing  of  the  power  plant. 


Switchboards,  Panel  Boards, 

Enclosed  Fuses,  Cutouts,  Switches, 

Sockets,  Rosettes  and  Receptacles 

(Special  Prices  during*  August) 

J.  A.  Dawson  &  Company 


Winnipeg 


Electrical  and  Street  Railway  Supplies 


Montreal 


General  Electric  Co.  of  Sweden 


MeLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Ug.,  TORONTO 
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Cedar  Poles 

from 

"British  Columbia" 


The  strongest,  straightest  and  soundest  pole  that 
grows  in  the  "  WORLD." 

We  can  ship  them  East  as  far  as  Quebec  and  com- 
pete with  Eastern  poles-40  ft.  and  longer. 

In  Ontario  we  can  compete  only  on  35  ft.  poles  and 
longer. 

In  Manitoba — 30  ft.  and  longer. 

In  Alberta  and  Saskatchewan  we  are  "  IT"  on  all 
lengths. 

Don't  be  afraid  of  them.  They  are  the  leading  pole 
for  City  and  Power  line  construction. 

Yards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

We  name  delivered  prices  alwayS  and  guarantee 

immediate  shipment. 
Write  for  car  load  prices  on  our  Orcg"an  Fir  CroSS- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,  Washington 


Jobbers  and  Dealers  are  Rejoicing 


XCELL 

\0 


:- '^'^JURED  Foa  OPEN  CiRCurr 


fKHf.,  —-  "RE  AND  POLICE 

^^ss  Telephone  and  reliWi-E 


SERVICE  ^ 
*^ST    CRADE    R.4W  MATElfAl 


NINE  LIVES 
'-0  ClVE  LASTING  SATI' 

P'^iCALS^^SlALTieSL'! 

S-  '6   SHUTEH  STRF 

^.  ■  TORONTO  CAN 


For  having'  found  a  new 
line  which  pays  them  to 
handle.  They  are  getting 
REPEAT  ORDERS  on 
every  barrel  of  our  batter- 
ies they  sell.  AND  WE 
PROTECT  THEM. 


Our 

X  CeUs 

are  Guaranteed 


They  Certainly  Have  Nine 
Lives. 

They  Excell  All  Others. 


Selling  Prices 

No.  6  X  Cells  in  Barrel  lots 
No.  6  White  Kitten  " 
No.  7  X  Cells 


cents 
19 
16 
38 


We  ship  FRESH  GOODS  on 
dc'ite  the  order  is  received.  If 
in  Toronto,  inspect  our  up-to- 
date  plant. 


Electrical  Specialties,  Limited 


12-14-16  Shuter  Street 


Toronto 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENJENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Energy  Manuel-Lorlmer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete     telephone  systems. 

Write  for  Particulars 

Canadian  Independent  Telephone  Compa^ny,  Limited 

26  Duncan  Street.  TORONTO.  Ont. 
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CONSULTING  ELECTRICAL  ENCINEFRS 


CHARLES  H.  MITCHELL,   C.  E. 

McmVvr  C\inai.li.iii  Svviv-t\  il  KiitiinetTS. 
Mcmlvr  Amcru\in  Siviclv  CivU  Kii(;inet'rs. 
As;*vv.  M.  Instilutioii  Civit  Knu'rs.  ll.onilon). 

HYDRO-ELECTRIC  ENGINEER 


KiJoxia  I004 


K    Ilk    K  ill/ 

riiito  \  I  (> 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Sti'.uii.  1 1  \  lii  aulu',  lilci  li  ic. 
Reports,  Eslimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

B.A..  B.  A.Sc. 
M.  Can.  Siv.  C.  E.,  .\ssociate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Tran-'^niission.  Electric 
Lighting.  Electric  Kailway.s.  iMimicipal  Engineer- 
ing.   Industrial  Plants.     Reports,  X'aluations,  Etc. 

4  Prince  Arthur  Ave..  TORONTO 


E.  M.ir.hanJ.  E  E.  K.  W.  Farley,  C.E. 

W.  1,.  IVniielK,  Scc.-Treas. 


P.    E.    MARCHAND   &  CO. 
Consultiiigr  and  Constructing  Engineers. 

E.xaininations.  Surveys,  Reports,  Pians,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants,  Long  Distance  Power  Trans- 
mission. Hydro-Electric  Developments  a  Specialty. 
uS':  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Onion  Trust  Bldg  , 

CINCINNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  S(x:.  C.E.,  M.Am.  Electro-chemical  see,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  BuUding,  MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO         -  WINNIPEG 
Cecil  B.  Smith      J.  G.  G.  Kerry     W.  G.  Chace 


IFIME 

IBANK.OFFICE 
OOURT  HOUSE  a 
DSJGSTOPIFiniNC; 


Sparks. 

aiUlil  ioiiiil  oav  Uiiiii  will  be  built  by 
1 Ottawa  Klci'tric  Kailway. 

The  Strat  t'oril  City  t'oiiiicil  has  decided 
to  submit  by  laws  to  authorize  the  sifiii- 
iiiji;  of  the  coutraet  with  the  IJydro  lOlec 
trie  t'oiuiiiissiou. 

The  electric  li};ht  plant  at  Merrittoii, 
t>iit.,  is  to  be  reconstructed  and  K.  L. 
Ajtken,  E.  E.,  Toronto,  has  been  a]ipoinfetl 
ciiiisiili  iiifv  engineer. 

Ill  a  recent  conflagration  at  Port  Wil- 
liam, Out.,  the  Bell  Telephone  plant  was 
entirely  destroyed  at  a  loss  of  $2,000.  The 
total  losses  occasioned  bv  the  fire  aiiimint- 
ed  to  $1(51,000. 

The  Montreal  &  Southern  Counties  Elec- 
liic  Railway  Conii)any  have  opened  offices 
at  ()0()  Canadian  IJxpress  Building,  McCiill 
stifeet,  Montreal.  W.  li.  Powell,  manager; 
.1.  A.  Burnett,  superintendent  and  electrical 
engineer.  Work  is  now  proceeding  on  the 
Montreal-St.  Lambert  section  of  this  road, 
and  entry  into  the  city  of  Montreal  has 
been  arranged  for. 

At  a  recent  meeting  of  the  City  Coun- 
cil of  West  Toronto  the  question  of  enter- 
ing into  agreement  with  the  Toronto  & 
Niagara  Power  Comiiany  was  discussed  at 
length  with  Mr.  C.  A.  Martin,  .solicitor  for 
the  company,  and  the  Council  finally  con- 
cluded to  enter  into  no  agreement  with 
the  company.  The  company  claim  that 
they  have  under  their  charter  the  right 
to  construct  power  lines  through  the  city, 
and  Mr.  Martin  again  explained  to  the 
Council  that  the  comijany's  only  object 
in  seeking  an  agreement  is  that  matters 
of  detail  as  to  construction  work  may  be 
all  decided. 

The  jirospectus  of  the  West  Kootenay 
Power  &  Light  Company  sets  forth  fully 
the  advantages  the  company  anticipate 
reajjing,  one  of  the  factors  being  the  in- 
terest which  the  Canadian  Pacific  Eailway 
Company  is  taking  in  the  company.  The 
developn  ent  of  power  is  an  important  fac- 
tor in  the  progress  of  the  west,  and  as 
the  company's  plant  is  at  Bonnington, 
only  thirty-five  miles  from  Eossland,  it  will 
be  obvious  that  there  is  a  demand  for 
power  in  that  district.  The  stock  offered 
amounts  to  £240,000  in  6  per  cent,  bonds 
of  £100  each,  redeemable  in  September, 
1940,  with  semi-annual  interest. 

Among  recent  concerns  to  obtain  chart- 
ers are:  The  Seymour  Power  &  Electric 
Company,  Limited,  Campbellford,  Oat.,  in 
corporated,  capital,  $1,000,000;  incorpora- 
tors, A.  G.  Boss,  M.  L.  Gordon,  J.  F.  Mc- 
Carthy, W.  S.  Edwards  and  G.  C.  Loveys, 
all  of  Toronto.  Minto  Rural  Telephone 
Company,  Limited,  Harrison,  Ont.,  incor- 
porated, capital,  $10,000;  incorporators, 
George  Gray,  E.  W.  Lambert,  J.  J.  Pric- 
hard  and  A.  Spotton,  all  of  Harriston. 
Wheatley  Telephone  Company,  Limited, 
AVheatley,  Ont.,  incorporated,  capital  $20,- 
000;  incorporators,  F.  J.  Fox,  N.  Coles,  O. 
Lounsbury,  J.  M.  Campbell,  A.  M.  Wilson 
and  J.  H.  Allan,  all  of  Wheatley.  Mid- 
land Electric  Company,  Limited,  Montreal 
Que.,  incorporated,  capital  $49,000;  incor- 
porators, J.  A.  Jacobs,  F.  Goodwyn.  A.  L. 
Woolf,  J.  O.  Oglivy  and  J.  P.  Miller,  all 
of  Montreal.  Berna  Commercial  Motors, 
Limited,  Toronto,  Ont.,  incorporated,  capi- 
tal $2.50,000;  incorporators,  W.  R.  Barker, 
J.  A.  McEvoy,  Gordon  Russell  and  others, 
all  of  Toronto.  Ontario  Railway  Signal 
Company,  Limited,  Toronto,  Ont.,  incor- 
porated, capital  $40,000;  incorporators,  W. 
R.  Parker,  J.  A.  McEvoy,  Gordon  Russell 
and  others,  all  of  Toronto. 


Electric  Repair 

and 

Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting  Electrical 
Engineers 

Electrical  Repairs 

99  and  loi  West  Lagauchetiere  Street 

MONTREAL 


Position  Wanted 


Young  Engineer  with  Mechanical  and  Electrical  tech- 
nical  tr.iining  at  an  English  University,  4  years  as 
assistant  in  Corporation  Electricity  Works,  7  years 
Mechanical  and  Electrical  shop  experience  (English  and 
Canadias)  Highest  references.    What  offers? 

J  W.  SMITH.  3i-i5th  Avenue.  Lachine,  P.  Q. 
Ca  nada. 


For  Sale 

Electric  Lighting  Plant 
and  Carbons 


The  City  ot  Winnipeg  ofTers  tor  sale  the  following 
apparatus  and  material  : 

Engine  and  Generator 

One  100  h.p.  Leonard-Ball  High  Speed  Compound 
Condensing  Engine.  Cylinders  io"xi6'  X12" — practically 
new. 

One  S.K.C.  2,400  volt  Two  Phase  .•\Jternator  with 
marb  e  Switchbaord. 
Rheostats  and  Exciter. 

Open  Arc  Carbons 

40,000  5/8  X14"  Nat  onal  C.C.  Carb  tns. 
40,000  5/8x8" 

Any  further  information  may  be  obtained  from  F.  .\. 
Cambridge,  City  Electrician,  Winnipeg. 

Bids  tor  any  or  all  of  the  abi->ve,  addressed  to  the 
Chairman  of  the  Boatd  of  Control,  will  be  received  up  to 
TUESDAY,  15TH  SEPTEMBER,  1908.    Terms  ca-h. 

M.  PETERSON. 

Secretary  Board  of  Control, 
Winnipeg,  July  15th,  1908.  9 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONt 
MAIN 
2SS2 

RIDOUT  8c  MAYBEE 

103  Bay  Street 
TORONTO,      ...  CANADA 
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Sparks. 

The  rural  municipality  of  Woodwort.h,  Man.,  have  sold  to 
Amelius  Jarvis  &  Company,  Toronto,  $40,000  four  per  cent, 
twenty-year  debentures,  issued  for  the  installation  of  a  muni- 
cipal telephone  service. 

W.  H.  Evanson,  City  Controller,  Winnipeg,  Man.,  invites 
tenders  until  August  14th  for  the  purchase  of  .$600,000,  four 
per  cent,  power  debentures  of  the  city  of  Winnipeg.  Further 
particulars  may  be  obtained  on  application. 

The  long  distance  lines  to  be  constructed  by  the  Saskatche- 
wan Government  include  the  following:  Lumsden  to  Prince 
Albert,  connecting  with  the  towns  along  the  Canadian  North- 


ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots,   Sheets.  Wire,  Tubing, 
Castings 

Prices  with  full  information  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH,  PA. 


Let  us  quote  you  on 

Knife  Switches, 
Switch  Boards, 
Panel  Boards  or 
Time  Switches 

We  want  your  business. 

The  Hill  Electric  Mfg.  Co. 

1560  St.  Lawrence  Boulevard,  MONTREAL 


"CALVADUCT"ahd"LORIOATED" 
CONDUITS 

FOR   INTERIOR  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
D.  S.  Letters  Patent. 

TORONTO        -  CANADA 


em  Kailway;  a  line  to  serve  the  towns  and  villages  along  the 
Areola  and  Estevan  branches  of  the  Canadian  Pacific  Kailway; 
branch  lines  east  and  west  from  Warinan  to  the  boundaries  of 
the  province  and  following  the  C.  N.  E.;  branch  lines  parallel- 
ing the  Wolseley,  Eeston,  Pheasant  Hills,  Weyburn  and  Stough- 
ton  Railways;  a  line  eastward  from  Prince  Albert  connecting 
Kinistino,  Melfort,  Star  City,  Tisdale  and  other  towns  and 
villages;  a  line  crossing  the  province  from  north  to  south  and 
connecting  Alameda,  Carlyle,  Wapella,  Yorkton  and  Saltcoats. 
Branch  lines  will  also  be  laid  out  to  follow  the  railway  branches 
into  the  Goose  Lake,  Shellbrooke  and  other  territory,  including 
lines  west  from  Moose  Jaw.  S.  P.  Porter  is  Deputy  Commis- 
sioner, Department  or  Railways  and  Telephones,  Eegina. 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  to  give  perfect 
satislactioii  in  Motors  and  Dynamos  and 
Electiic  Sireet  Railw^iy  ArmaUire  Beari.ngs 

Get  our  book  "Facis  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto        -  Ont. 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service- -Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 


John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


THE  TELEPHONE 

(^^gi^jsy      Is  a  Companion,  Friend  ^and  Servant 
Combined. 

Invaluable    for    convenience    in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no   equal    for   the    facility   it    affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

BEll  T[[EPBfllE  GflillK  OF  GfliDII 
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THE  CANADA  ELECTRIC  CO, 

Are  now  located  in  their  new  premises 
230    r>o]:*c]iLestex*   Stx*eet   lAT  e  s  t,  IVI  on  t  x*  e  a.1. 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 

THE    CANADA    ELECTRIC  CO. 

LACASSE   ROSSEAU,   i:iec.  Eng.  Manager.  230  Dorchester  Street  West,        -  Montreal. 


Westinghouse 
Integrating  Wattmeters 

Equipped  with  jewelled,  rolling-ball  bearings,  meet  every 
requirement  of  modern  service   as    do    no    other  types. 

High    Torque   Values — Low   Watt   Losses — High    Ratio  of 
Torque  to  Friction — Light  Moving  Elements 
Maximum  Initial  and  Life  Accuracy. 

PULL  PARTICULARS  IN  CIRCULAR  NO.  1145. 

Canadian  Westinghouse  Co.,  Limited 

General  Office  and  Works:  HAMILTON,  OM. 

Traders  Bank  BIdg.,  For  particulars  address  nearest  Office:  Sovereign  Bank ot  Canada  BIdg., 

TORONTO.  MONTREAL.. 
349  Pender  St.,  VANCOUVER.  922-923  Union  Bank  B'.dg.,  WINNIPEG.  158  Granville  Street.  HALIFAX 


Belliss  &.  Morcom  Limited,  Engpineers 


Established  over  50  years. 
Telegrams:  "Belliss,  Birmingham.' 
Code:  A. B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct,  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicity;  Streng-th  ;  Experience 
Low  Co^it  ;  Reliability ;  Minimum  Maintenance ;  Compactness ;  Good 
Governing-  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H.P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 
of  Compound  &  Triple-Expansion  T3'pes. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  b  jildinc,  MONTREAL,  CAN. 

Telegraphic  Address  :  "  L, 


Representing  our  Two-Crank  Compol  nd  Type  Engine 


Montreal. 


Codes  :  A. B.C.  5th  Edition  &  Western  Union. 
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"The  Satisfaction  of  a  Work  Well  Done" 


Our  aim  has  always  been  to  give  YOU  better  satisfaction  than  you  ever  received. 
We  are  cranks  on  Quality  ;  ours  is  the  Finished  Work  of  Finished  Workmen  ;  these, 
combined  with  a  thoroughly  modern  and  efficient  plant,  are  the  features  which  have 
made  our  work  so  popular  with  our  numerous  customers. 


SPARES  AND  REPAIRS 
Amatures  Transformers 

Field  Coils  Switchboards 

Arc  Lamps  Special  Rheostats 

Railway  Armature  Coils,  Rewinds 
and  Commutators 

Special  Electric  and  Electro-Magnetic  Machinery. 

Manufacturers  of  Electro-Magnetic  Concentrators. 

We  solicit  an  opportunity  of  convincing  you  that  we  can 
execute  your  orders  satisfactorily. 


FOR  SALE 
A.  C.  Machinery 

One    30   k.w.    125   cycle    Generator  with 
Exciter. 

One    60   k.w.    125   cycle   Generator  with 
Exciter. 

One  150    k.w.    Generator   with  Exciter. 

D.  C.  Machinery 

One  50  Light  W  ood  Arc  Generator. 

Two  I'lating  Geneiators. 

One  12  h.p.  500  volt  Motor. 

One    6  h.p.  250  volt  Motor. 

Two   3  h.p.  250  volt  Motors. 

One  14  h  p.  125  volt  Motor. 

One  %  h.p.  500  voli  Motor. 

One  yi.  h.p.  250  volt  Motor. 

One  )A  h.p.  125  volt  Motor. 


The  Electrical  Maintenance  &  Repairs  Co. 

162  Adelaide  Street  West,  TorOIltO 


Phone  Main  3419 


THE  McEWEN  Tv"t^i5Stic 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


l7-t8  X  20  Tandem  Compound. 
Write  For  Lek.test  Bullottn  and  Prices, 


Waterous   Ervgirve    Works  Co 

BRANTFORD,  CANADA 


CANADIAN    ELECTRICAL  NEWS 


Kolloid-Wolfram  Lamp 

Life  i,ooo  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY   COMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 

Midla^rvd  Electric  Co. 

SOLE  AGENTS 
1 19-12 1  Youvilie  Square,  Montreal 


^  "YOUR  ELEGTRIGftL  SUPPLY" 

 HOUSE  

51  Victoria  Square  -  -  MONTR^L 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Cleotric  Co.,  Limited 
468-474  King  St..  West         -  TORONTO 


The 


Electtical  Consttttction  Co.^ 

of  London,  Limited 

''32-40  Dundas  Street,  London,  Can. — Phone  1103.' 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  -  We  ■repair-^machines  of  "any 
maite. 


Estimates  Cheerfully  Given 


Descriptive    matter  furnished 
on  application 


LONG  distance;   phone  main  3149 


Electrical  Repairs 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  tfi  CO. 

326-328-350  CR.AIG  STREET  WEST 


MONTREAL 


Vol.  XVII 


Toronto,  September,  1908 


No.  9 


CANADIAN 


Electrical  News 

d  ENGINEERING  JOURNAL 


"  SUPERIOR" 

*"""c'j?r?„,  Induction  Motors 

Single  Phase  Multi  Phase 

Constant  Speed  Variable  Speed 

Alternators  for  Power  and  Light 

"SUPERIOR"  Direct  Current 
Machines  to  Suit  all  Conditions. 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Electric  Co.,  Ltd.  Limited 

468-474  King  Street  West,  Toronto 


Canada  Foundry  Company 

Limited 

Montreal  '4-i6  King  Street  East  Winnipeg 

Halifax  Toronto,  Canada  """"^""^^^ 

Ottawa  Rossland 

Manufacturers  of 

POWER  APPLIANCES 

of  all  kinds 


Complete  Power  Plants,  Steam,  Gas  or  Electric 
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\    I'liii  1  11-..  ProsKlein  Geo.  II.  Oi.NHv  2nd.  Secretary-Treasurer. 

\j  y     Eugene  F.  Phillips  Electrical  Works 

^  Montreal  l''"''^''  Toronto 

Railway,  Feeder  and  Trolley  Wire 

Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords 
Rubber,  Magnet,  Office  and  Annunciator  Wires 

Bare  and  Insulated  Electric  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.L 
New  N'ork  Oflice  :  26  Cortlandt  Street.  Chicago  Office  :  135  Adams  Street. 


SHAWMUT^ 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 

NOTICE  

T        1  r'^'^W^imai^SA.        We  have  dropped 

1  he  i^ues  do  not  i  wM        1      ,  ^  . 


T)    •    4-  r)        J  •  ■  ■    ^     the  use  of  casting^s 

rroject  beyond        r^^^HBS  ^ 

the  Porcelain  U        MB  B^ses 

Have  You  Our  Catalogue  No.  ioo? 

CHASE  SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 


Stuart  -  Howland  Company 


Manufacturers  of 


The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 


On  the  Market 


Everything  Fully  Guaranteed 

Also  Dealers  in  Everything  Electrical.  ^ 

^-^^^Unrfn^hfESsr'^'^  S  wTnThrorStreet  BOStOIl,  MaSS. 
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BENJAMIN  ATTACHMENT  PLUG 

National  Electrical  Code  Standard 


JUST  OUT! 

The  Smallest,  Neatest 

and  Most 
Practical  Attachment 
Plug  upon  the 
Market. 

It  Has  No  Equal. 


CAP 
'CONTAINS 
CORD 
GRIP 


CORD  NOT 
TWISTED 


ACTUAL  SIZE 
WRITE  FOR  DESCRIPTIVE  FOLDER 


Rotating  Sleeve 
Makes  it  Possible  to 
Attach  Plug 
without 
Turning  Device. 

Twisting  of  Cord  is 
Unnecessary. 


BENJAMIN  ELECTRIC  MFG.  CO. 

64  York  Street,  TORONTO 


WIRES  AND  CABLES 

of  Every  Description,  For  Telephone,  Telegraph  and  Electric  Power  Purposes 

The  Wire  and  Cable  Co.,  Montreal 


DiaLmond  H" 


SWITCHES 


I'ush  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


I  .1  1 


o  o 


MANUFACTURED  B\- 


flPPLIflNCES 

Galvanized 
Steel 

Wall 

Cases 

 Automatic 

Flush 
Receptacles 
and  Plugs  jJP 

o  o 


THE  HART  MANUFACTURING  COMPANY,  Hartford,  Conn. 

'Agents"    C#       ,  Bong£ird  Oo*>  Ltd.,  62.64  Wellington  st.  west.  Toronto,  Can. 
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CANAHIAN    KLECTRTCAL  NEWS 


HYDRO-ELEOTRiO  PLANTS 

OF  ALL  CAPAC  ITIES 


NEW  LISKEARD 

LIGHT,  HEAT  AND  POWER  COMPANY'S  SINGLE  HORIZONTAL  TURBINE,  360  H.P..  600  R-P  M. 
UNDER  100  FEET  HEAD.  THIS  IS  DIRECT  CONNECTED  TO  ONE  OF  OUR  250  K.W.  ALTERN- 
ATORS. BOTH  HYDRAULIC  AND  ELECTRICAL  MACHINERY  WERE  BUILT  BY  US. 
CUSTO.MERS  WILL  FIND  IT  TO  THEIR  Ai^VANTAGE  TO  DEAL  WITH 

ONE  COMPANY 

FOR  THEIR  ENTIRE  HYDRO-ELECTRIC  PLANT  AND  THUS  AVOID  THE  DELAYS  AND  AN- 
NOYANCES INEVITABLE  WHEN  RESPONSIBILITY  FOR  SUCCESSFUL  OPERATION  IS  DIVIDED 
AMONG  SEVERAL  COMPANIES.  BULLETIN  303  ON  HYDRO-ELECTRIC  PLANTS  WILL  BE  SENT 
ON  APPLICATION. 


ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 

Works      -  MONTREAL 

Sales  Offices  : 

MONTREAL  l ORONTO  WINNIPEG  VANCOUVER 

NEW  GLASGOW  COBALT  CALGARY 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADL  MARK 

Keg.  V.  S.  PaLtent  Office 


Okonite 
Insulated 


Wires  and  Cables 


Willard  L.  Chandee  )  ^ 
TT  1-*        1.  r^u  t  Managers. 

H.  Durant  Cheever    j  ^ 

Geo.  G.  Manson.  General  Superintendant. 

W.  H.  Hodgins,  Secretary. 

W.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

The  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A, 


Ir\d\ictior\  Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


The   PACKARD    ELECTR.IC    CO.,  Limited 


Works:  St.  CatKa-rirves 


127-129  Bell  Tel.  Bdg. ,  Montreal. 


Somerset  Block,  Winnipeg. 


("AN. VIDIAN    HLECTRTCAL  NEWS 


ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 


ni-STRICT  OFFICES: 


/Traders  Bank  Building-,  Toronto,  WHXIAM  McKAY,  Manager 
{  Bell  Telephone  Building,  Montreal,  WATSON  JACK,  Manager 
I  Union  Bank  BuiIding,Winnipeg,  ].  F.  PORTER.  Manager 


Goldie  Corliss  Engines 


Illustration  shows  power 
plant  of  The  Dominion 
Iron  &  Steel  Co.,  at 

Sydney,  N.  S.  Equipped 
with  two  pan'  of  vertical, 
Cross  Compound,  High 
Speed,      Goldie  Corliss 


Enoines,      Direct  C 


nected 


on- 


The  Goldie  &  McCuUoch  Co. 

Limited 

Gait  -  Ontario  -  Canada 


WESTERN  BRANCH 
248  McDermotl  Ave.,  Winnipeg,  Man. 


QUEBEC  AGENTS 
Ross  &  Greig',  Montreal,  Que. 


B.  C.  SELLING  AGENTS 
Robt.  Hamilton  &  Co.,  X'ancoiiver,  B.C. 


\7{Te^  IVTob-^i  Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Boilers,  Tanks,  Heaters,  Steam  and  Power  Pumps,  Condensers, Flour  Mill  Ma- 
VV  C   IVlctK-C    chinery.  Oatmeal  Mill  Machinery,  Wood- Working  Machinery,  Transmission  and  Elevating  Machinery,  Safes. Vaults  and  Vault  Doors 

ASK  FOR  CATALOGUES,  PRICES  AND  ALL  INFORMATION 
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Cedar  Poles 

from 

"British  Columbia" 


The  strong^est,  straig'htest  and  soundest  pole  that 
j^rows  in  the  "  WORLD." 

We  can  ship  them  East  as  far  as  Quebec  and  com- 
pete with  Eastern  poles-40  ft.  and  longer. 

In  Ontario  we  can  compete  only  on  35  ft.  poles  and 
longer. 

In  Manitoba — 30  ft.  and  longer. 

In  Alberta  and  Saskatchewan  we  are  "  IT"  on  all 
lengths. 

Don't  be  afraid  of  them.  They  are  the  leading-  pole 
for  City  and  Power  line  construction. 

Yards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

We  name  delivered  prices  alwayS  and  guarantee 

immediate  shipment. 
Write  for  car  load  prices  on  our  Orcgon  Fir  CroSS- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,  Washington 


The  fjg^  Weston  Alternating  Current 
Switchboard  Ammeters 
and  Voltmeters 


will  be  found  vastly  superior  in  ac- 
curacy, durability  and  work- 
manship to  any  other  instruments 
intended  for  the  same  service. 

Tliey  are 

ABSOLUTELY  DEAD  BEAT.  EX- 
TREMELY SENSITIVE.  PRACTICAL- 
LY FREE  FROM  TEMPERATURE 
ERROR. 

There  Indications  are 

PRACTICALLY  INDEPENDENT  OF  FREQUENCY  AND  ALSO 
OF  WAVE  FORM. 

They  require 

EXTREMELY  LITTLE  POWER  FOR  OPERATION  AND  ARE 
VERY  LOW  IN  PRICE. 


Correspondence  concerning^  these  new  Weston  Instruments  is 
solicited  by  the 

Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  Office:  74  Cortlandt  St. 


Brilliant  and  Shelby  Lamps 


Standards  Everywhere 

BRILLIANT" 

"  SHELBY  " 


have  a  well    earned    reputation    for    High  Efficiency 


and  Long"  Life. 


Our  factory  is  equipped  with  the  most  up-to-date 
niachiner)',  and  we  eniplo\-  onl\-  experienced  help. 
Every  lamp  is  carefidly  tested  and  guaranteed. 

We  alscT  manufacture  a  great  variet}'  of  special 
lamps,  which  are  illustrated  in  our  No.  1 1  Catalogue, 
Copy  ot  which  will  he  mailed  on  application. 


Ontario  Lantern  &  Lamp  Company,  Limited 

HAMILTON,  ONTARIO 


( •  A  N  A  1 )  I  A  X       M«:  ( •  T  K  I  ( '  A  I;    N  E  W  S 
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Sparks. 

Thi'  'l\>ront(t  Power  I'oiiip.iny  li.iw  hccii  >;rantiMl 
ponnissidii  to  iiuTcaso  tlu'ir  i*apil;il  stock  ri-om  .^filOO.OOl) 
to  $1.(UUMHH). 

Tlu'  Aiiu'ricaii  Strei't  and  1  iilt'nirl)aii  Hailway  Asso- 
fiation  will  hold  its  annual  convcnlion  at  Allaiitic 
City.  N.J..  from  Oi-t.  I'J-lli. 

The  Blindinan  Rivor  Eli'rlric  Tower  (\iin|)aiiy.  La- 
eoinbe.  Alta..  eoiitenii^late  installiuij  an  auxiliary  sleani 
plant.    E.  J.  Tott  is  inanatrer. 

The  AVelleslev  i.^-  Moruiuirton  Tele|>liiiue  Association 
I'onteniplate  eonsideraiile  additional  const  riiction  work 
in  the  district  of  CrosshiU.  Out. 

The  Trenton.  Ont.,  Kleetrie  &  Water  Company  are 
planninjr  a  lar^e  water  power  develo])ment.  J.  .J. 
Wriirht.  of  Toronto,  is  manager. 

-John  narrower.  Secretary-Treasurer,  rural  muni- 
cipality of  Ariryle.  Baldur,  ]\Ian..  recentl.v  took  tenders 
for  the  construction  of  a  telephone  system. 

Tenders  were  received  b.v  A.  P.  Power,  secretary- 
treasurer,  until  August  81st  for  the  construction  of  a 
telephone  system  for  tlie  rural  mvuiicipality  of  Pipe- 
stone. Virdeu.  Man. 

The  Blenheim  and  South  Harwich  Telephone  Com- 
pany will  seek  an  entrance  to  Chatham,  Ont.,  the  Bell 
Company's  franchise  expiring  this  year.  The  new  com- 
l>any  woidd  place  their  wires  underground. 

A  public  meeting  was  held  at  Drayton,  Ont.,  a  short 
time  ago  to  consider  the  question  of  installing  rural 
telephones  and  an  organization  was  formed  w^hich  in- 
cluded O.  B.  Henrv,  president,  and  John  Lunz.  secre- 
tary. 


The  Montreal  Light,  Heat  &  Power  Company  have 
placed  an  order  with  British  Insulated  and  Helsb.v 
Cables,  Limited,  Montreal,  for  four  miles  of  three  core 
extra  liigh  tension  cable  to  be  installed  before  the  fall. 
This  makes  a  total  of  over  ten  miles  of  extra  high 
tension  cable  ordered  by  the  Montreal  Light,  Heat  & 
I'owcr  Compan,y  from  British  Insiilated  &  Helsby 
Cables,  Limited,  during  the  last  three  months. 

Judge  Kay,  of  the  United  States  Circuit  Court  for 
the  Northern  District  of  New  York,  has  granted  a  pre- 
liminary injunction  against  the  Middleburg  &  Scho- 
harie Light,  Heat  &  Power  Co.  in  the  suit  of  the  West- 
inghouse  Electric  &  Manufacturing  Co.  against  the 
Middleburg  Company  for  infringement  of  the  well- 
known  Stanley  patent  No.  469,809.  The  Middleburg 
Ccmipany  is  a  user  of  transformers  manufactured  by 
the  Pittsburg  Transformer  Co.  and  it  is  the  iise  of  these 
transformers  that  constitutes  the  alleged  infringement. 
The  operation  of  the  injunction  is  suspended  until 
November  15th  to  permit  the  INLddleburg  Company  to 
either  remove  the  transformers  or  to  appeal.  z 

Supt.  Cambridge,  of  the  Winnipeg  Electric  Light 
and  Fire  Alarm  Service,  was  recentl.v  in  Toronto  in- 
vestigating the  latest  methods  of  welding  street  rail- 
way rails,  a  subject  of  great  interest  to  Winnipeg, 
where  electrolysis  evils  are  feared.  Mr.  Boyd  of  the 
Toronto  Eailway  had  the  local  apparatus  at  work  for 
him,  and  welded  two  rails  and  cut  off  the  piece  to  be 
taken  to  Winnipeg.  Supt.  Cambridge  also  visited  fire 
headquarters  .yesterday  to  look  into  the  alarm  sy^stem, 
and  he  inquired  into  the  new  police  signal  system.  Mr. 
Cambridge  left  for  Chicago  to  investigate  the  electric 
lighting  s.vstem  there. 


Sunbeam  Lamps 

Are  Good 

That^s  Sure 

You  cannot  afford  to  take  chances  on  other  makes 

MADE  IN  CANADA  BY 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Main  Office  ■  Northwestern  Office  and  Warehouse  :  Factory  : 

TORONTO  251  Notre  Dame  Street,   WINNIPEG  ST.  CATHARINES 
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The  Lacey  Maximum  Current  Controller 

Manufactured  by 

The  R.  E.  T.  PRINGLE  COMPANY,  Limited 

MONTREAL  and  WINNIPEG 


NEAT 
SIMPLE 
DURABLE 
CHEAP 


WRITE 
FOR 
OUR 
CATALOGUE 


1.  It  satisfies  the  consumer,  as  the  amount  of  his  bill  is  fixed. 

2.  It  satisfies  the  Central  Station  Manager,  for  he  knows  that  his   flat   rate   customers   are   not   using  a 

greater  amount  of  current  than  they  contract  for.  It  also  prevents  a  customer  from  using  32  c.p. 
lamps  instead  of  16  c.p. 

3.  It  saves  the  expense  of  reading  and  testing  meters. 

4.  It  requires  practically  no  current  to  operate.     The  current  consumed  is  less  than   one    watt,  with  an\ 

number  of  liirhts  burning". 


Crocker-Wheeler 
Induction  Motors 

are  just  as  good  as  Crocker- 
Wheeler  Direct  Current 
Apparatus.  Could  you 
ask    for  an\  thing-  better  ? 


Canadian  Crocker -Wheeler  Co. 


MANUFACTLIRERS  AND  !•  L1<:CTRICAL  ENGINEERS 
Head  Office:   41  Street  Railway  Chambers,  MONTREAL 


Limited 


(■  A  X  A  II  I  A  \    i;  r,  K  CT  I{  1  C  A  L  NEWS 


The 


Crocker  Turbine 


Enjoys  a  high  reputation  won  by  merit. 

Perfectly  adapted  for  Hydro  -  Electric 
installations. 

We  build  it  in  various  styles  of  setting, 
in  all  sizes,  and  for  heads  up  to  150  ft. 

Special  settings  arranged  to  suit  special 
circumstances. 


WRITE  FOR  CATALOGUE 


The 


Jenckes  Machine  Co., 


Sales  Offices : 
St.  Cfttharines,  Rossland 
Vancouver.  Halifax,  Cobalt. 


Gerveral  Offices  : 
Lansdowne.  St. 
Sherbrooke.  Que. 


Limited 

Works  : 
Sherbrooke,  Que. 
St.  Catharines.  Ont. 


CaLi\  SKip  ImmedioLtely 


Peterborough 

Integrating  Wattmeter 

For  Alternating  Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from  two   per  cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will  run    continuously    and    accurately  on 

fifty  per  cent,  overload. 
Has  no  complicated  parts,  and    the  friction 

is  reduced  to  a  minimum. 

Write  for  Prices  and  Bulletin  "B" 
Sole  Selling  Agent 

John  Forman 

Electrical  Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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EDITOR'S  ANNOUNCEMENT. 

Correspondence  Is  Invited  upon  all  topics  coming  legitimately 
within  the  scope  of  this  journal. 


The  "Canadian  Electrical  News"  Is  the  official  paper  of  the 
Canadian  Electrical  Association. 


The  Hydro-Electric  Campaig*!! 

For  some  little  time  past  there  has  been  more  or 
less  of  a  lull  in  the  Hydro-Electric  proposition,  though 
latterly  matters  have  assumed  much  more  definite 
shape,  the  Commisison  having  awarded  a  contract  for 
the  construction  of  the  transmission  line,  and  this  con- 
tract having  been  approved  by  the  Cabinet,  the  head  of 
the  company  which  is  to  do  the  work  being  Mr. 
F.  II.  McGuigan,  late  of  the  Grand  Trunk.  Shortly 
after  the  announcement  was  made  various  statements 
appeared  regarding  alleged  attempts  to  influence 
farmers  against  granting  leases  for  tower  sites,  fol- 
lowed immediately  by  disclaimers  from  the  present 
power  companies.  It  is  also  said  that  anonymous  com- 
munications are  appearing  in  some  of  the  English  jour- 
nals reflecting  very  strongly  on  the  whole  scheme,  and 
the  Ontario  Government  for  fostering  it.  It  is  further 
stated  that  the  present  line  to  Toronto  is  to  be  extended 
east  to  Whitby  and  the  neighboring  towns,  this  being 
followed  almost  immediately  by  a  denial  from  the 
company,  and  then  by  the  announcement  that  steps 
are  to  be  taken  to  provide  for  the  Governmental  line 
going  down  there.  When  you  add  to  this  the  fact 
that  Hamilton  has  signed  a  contract  with  the  ('ataract 
Company,  that  the  mayors  of  several  other  towns  have 
refused  to  sign  the  power  by-laws  unless  compelled  to 


do  so  by  the  courts,  and  that  two  suits  have  been 
launched  against  the  Toronto  by-law.  it  will  easily  be 
seen  that  the  Government  proposition  has  not  yet  come 
to  plain  sailing. 

In  the  meantime  the  City  of  Toronto  is  to  be  con- 
gratulated upon  having  appointed  a  Canadian  en- 
gineer in  the  person  of  Mr.  K.  L.  Aitken  to  the  very 
responsible  position  of  Electrical  Engineer  in  charge 
of  the  construction  of  the  city  plant.  It  is  to  be  hoped 
that  the  various  other  bodies,  both  municipal  and 
private,  who  may  have  need  of  technical  assistance  in 
connection  with  similar  matters,  will  follow  in  To- 
ronto's steps  and  appoint  none  but  Canadians  to  their 
various  staffs.  For  many  years  past  our  appointments 
have  in  a  great  many  cases  gone  outside  our  own  bor- 
ders, notwithstanding  that  many  capable  men  were  to 
be  had  right  at  home.  This  point  was  recently  taken 
up  by  the  Engineers'  Club  of  Toronto,  representations 
being  made  by  it  to  both  Hamilton  and  Toronto,  both 
of  whom  have  been  flagrant  offenders.  IMr.  Aitkens' 
appointment  is  evidence  that  the  effort  was  not  by 
any  means  in  vain,  and  as  such  is  a  subject  of  con- 
gratulation for  all  concerned.  As  a  matter  of  fact,  the 
question  should  be  carried  still  further,  and  arrange- 
ments made  that  none  but  Canadian  engineers  should 
l)e  employed  on  such  a  distinctly  Canadian  enterprise 
as  the  Hydro-Electric  transmission  line  and  its  vari- 
ous accessories.  We  commend  the  point  to  the  most 
earnest  attention  of  the  Commission,  who  will  with- 
out doubt  take  a  very  right  and  proper  step  if  they 
insert  some  such  provision  in  their  contracts. 


The  Oscillog-raph 

Practically  everyone  has  heard  and  read  of  the  oscil- 
lograph, yet  it  is  doubtful  if  all  the  descriptions  ever 
written  could  equal  the  exceedingly  well  organized  and 
most  interesting  demonstration  of  this  instrument 
given  l)y  Mr.  Price  at  the  June  Convention  of  the 
C.  E.  A.  One  reads  about  low  power  factor,  and 
wave  distortion,  and  leading  currents,  etc..  and  per- 
haps appreciates  a  little  of  their  different  effects  if 
one  is  daily  trying  to  overcome  their  baneful  influences 
on  what  would  otherwise  be  a  steady  voltage,  but  such 
an  hour  with  the  oscillograph  will  give  one  an  insight 
into  the  peculiarities  of  an  alternating  current  circuit 
that  can  be  obtained  in  no  other  way.  In  fact,  the 
oscillograph,  in  this  particular  case,  showed  that  even 
direct  current,  simple  and  innocent  as  it  is  supposed 
to  be  as  compared  with  the  mytseries  concealed  under 
the  name  of  sine  wave,  has  its  own  peeiiilar  troubles,  as 
was  evidenced  by  the  horribly  distorted  diagram  shown 
by  Mr.  Price  as  a  true  copy  of  the  kind  of  direct  cur- 
rent produced  by  a  mercury  rectifier.  The  paper  was 
given  in  the  regular  meeting  room,  whicli,  as  the  ap- 
paratus, outside  of  the  oscillogar  phitself.  was  all  some 
distance  away  in  another  building,  involved  quite  an 
elaborate  system  of  operatoi's,  along  willi  telepinnie 
communication  between  them  and  the  lecture  room. 
Notwithstanding  this  haiulieap  (>verything  went  otT 
very  smoothly,  the  paper  undoubtedly  i)r()ving  one  of 
the  most  interesting  of  the  whole  Convention. 

It  is,  of  course,  impossible  to  give  a  description  of 
the  instrument  in  the  space  availalile,  except  to  say  that 
it  consists  of  a  galvanometer  having  a  moving  })ai't  of 
such  extraordinary  lightness  and  sensil)ility  that  it 
readily  follows  any  and  all  of  the  instantaneous  varia- 
tions in  any  kind  of  curi'ent.  'fliis  is  the  basic  feature 
of  the  instrunient.  tlu'  other  aiixiliai'v  parts  bein<r  an 
arc  bunp  to  produce  the  light  which  is  retleeted  by  the 
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•jalvanoineter  mirror,  w  liicli  is  whal  tlif  observer 
really  sees,  «  little  motor  tor  driviuii-  I  h(>  various  moviiii;' 
parts,  prisms,  irroiiiul  irliiss  sereeiis  or  i)hoto<;rai)li it- 
plates,  ete.  By  moans  of  the  eompiete  instrument  a  spot 
of  liirht  retleeted  from  the  mirror,  wliieh  latter  is  swun^;- 
one  way  or  tlie  other  and  to  a  distance  t>XiU'tly  eori-e- 
spt>iulin<;  to  the  direetion  and  sti-iMi^th  of  the  current 
uiuler  observation,  is  made  to  trace  its  path  on  a  i;round 
ijlass  sereen.  The  motion  of  the  sjiot  is,  of  course,  ex- 
eeedinply  rapid,  so  fast,  in  faet.  as  to  produce  the  etTcct 
of  a  line  instead  of  a  spot,  just  as  a  torch,  if  swun^' 
rapiiUy  in  the  air.  loses  its  own  identity  as  a  relatively 
small  point  of  liirht,  the  eye  seeiufj  only  the  circle  or 
other  tifrure  which  marks  its  path.  The  line  thus  pro- 
duced by  the  oscilloo;raph  spot  is  an  exact  reproduction 
of  the  shape  of  the  wave  which  is  actuating  the  mirror, 
a  permanent  record  of  it  can  he  obtained  by  substitut- 
ing; a  photoi^rapliic  i>latc  for  the  frround  f^lass  screen, 
or  it  can  be  sketched  by  t]u-owin<i:  it  on  to  tracing 
cloth. 

The  lecture  given  by  Mr.  Price  very  clearly  demon- 
strated the  abilities  of  this  most  interesting  instrument, 
the  results  at  times  bordering  almost  on  the  uncanny 
as  one  wached  the  workings  of  the  internals  of  two 
alternators  that  had  .just  been  paralleled.  The  effect 
in  this  way  was  jniinfidly  like  an  X-ray  investigation, 
in  fact,  Mr.  Price  explained  to  his  audience  that  the 
oscillograph  could  be  arranged  so  as  to  record  breath- 
ing and  the  beat  of  the  heart.  The  delegates  to  the 
Convention  are  to  be  congratulated  on  having  had  such 
a  good  opportunity  of  seeing  it  at  work,  each  one  who 
was  present  doubtless  now  appreciating  more  than  ever 
the  possibilities  contained  in  the  old  familiar  expres- 
sion, "out  of  phase." 


Light  and  Illumination 

For  ail  ordinary  conditions  an  illumination  of  one 
candle  foot  is  generally  satisfactory,  though  the  sur- 
rounding colors  and  the  duties  to  be  performed  natur- 
ally aflfect  this  very  much.  One-half  a  candle  foot  is 
about  the  minimum  that  is  necessary  for  almost  any 
kind  of  W'Ork,  while  two  candle  feet  w^ill  as  a  rule  give 
excellent  lighting  for  everything  except  the  finer 
mechanical  arts,  such  as  watch  and  instrument  making, 
draughting,  etc.,  though  in  this  connection  it  should 
be  noted  that  the  hnman  eye  will  work  quite  satisfac- 
torily over  a  very  wide  range  of  illumination,  provid- 
ing only  that  the  changes  from  one  intensity  to  another 
are  not  made  suddenly.  The  reason  for  this  inability 
to  see  satisfactorily  under  quick  changes  of  light  is  that 
the  iris  of  the  human  eye  is  a  .slow  moving  mechanism, 
quite  unable  to  respond  to  any  but  comparatively  slow 
changes  in  illumination,  and  in  this  way  admitting  far 
too  much  light  when  one  first  goes,  say  from  a  cellar 
into  the  garden,  or  conversely,  not  enough  when  one 
first  enters  a  dark  room  after  having  been  in  bright 
sunlight.  Hence  the  blinding  sensation  experienced  in 
the  first  case  and  that  of  almost  total  darkness  in  the 
other.  Nevertheless,  give  the  iris  time  to  act,  "let  our 
eyes  get  accustomed  to  the  light,"  as  we  commonly 
say,  and  we  see  fairly  well  even  in  the  cellar,  notwith- 
standing that  the  illumination  there  be  but  one-fiftieth 
or  one  one-hundredth  of  that  outdoors. 

This  slow  movement  of  the  human  iris  is  also  the 
explanation  of  the  very  in.jurious  effects  of  flickering 
lights.  A  flickering  light  is,  of  course,  simply  one 
which  varies  rapidly  from  one  strength  to  another,  con- 
sequently when  working  under  such  conditions  the  iris 
is  kept  in  a  continual  state  of  unrest  trying  to  follow 


the  change.  The  inevitable  result  of  such  unnatural 
conditions  must  of  necessity  be  tired  and  irritated  eyes, 
to  say  iu)thing  of  the  permanent  injury  which  will  in  all 
probability  be  the  result  of  their  continued  use  under 
such  faulty  illumination. 

Another  factor  wliich  affects  proper  illumination  is 
what  is  known  sometimes  as  the  luminous  intensity,  or 
nu)re  frequently,  the  intrinsic  brilliancy,  of  the  source 
of  light.  This,  as  the  name  implies,  is  a  measure  of  the 
amount  of  light  given  out  per  unit  area  by  any  light- 
pi'oducing  source,  and  is  generally  expressed  in  candle 
power  per  sc(uare  inch.  It  varies  very  much  in  differ- 
ent lights,  an  unshaded  Nernst  lamp  giving  about  1000 
c.p.  per  sq.  inch,  a  clear  31/2  watt  incandescent  about 
250,  the  same  lamp  frosted  about  3  or  4,  and  the 
Tungsten  lamp,  say  700.  High  intrinsic  brilliancy  is 
very  much  to  be  avoided  because  of  its  injurious  effect 
upon  the  eyes,  hence  the  desirability  of  frosting  even 
an  ordinary  incandescent  lamp,  to  say  nothing  of  the 
Tungsten,  and  hence  also  the  use  of  an  opal  globe  on 
Nernst  lamps.  This  latter,  in  fact,  is  almost  a  neces- 
sity, due  to  the  very  high  intrinsic  brilliancy  of  that 
illuminant,  which  is  exceeded  only  among  natural  lights 
by  the  sun,  and  by  the  open  arc  and  calcium  lights 
among  the  artificials. 

High  intrinsic  brilliancy  also  has  another  very 
marked  effect,  and  that  is  that  it  tends  to  deceive  the 
eye  as  to  the  amoimt  of  light  emitted.  This  also  is  very 
clearly  evidenced  by  looking  at  a  Nernst  lamp,  which 
to  the  ordinary  observer  appears  to  be  exceedingly 
bright  and  therefore  of  very  high  candle  power  and 
efficiency,  while  as  a  matter  of  fact  it  is  not  quite  as 
efficient  as  a  2V2  watt  incandescent.  Then  again  take 
a  32  c.p.  street  series  incandescent  lamp  and  compare 
it  with  the  ordinary  32  c.p.  multiple  type,  the  former 
will  always  look  to  be  much  brighter,  due  to  the  more 
concentrateed  form  of  its  filament,  and  vpill  in  this  way 
nearly  always  deceive  the  average  observer,  the  effect 
being  equivalent  to  greater  intrinsic  brilliancy. 

As  a  result  of  the  effort  to  get  aw^ay  from  the  bad 
effects  of  high  intrinsic  brilliancy,  various  -diffusers 
have  been  put  on  the  market,  and  are  largely  used  by 
those  who  appreciate  the  important  points  involved. 
Their  employment,  of  course,  entails  some  slight  loss  of 
light,  but  as  against  that  they  allow  the  satisfactory  use 
of  illuminants  which  otherwise  would  be  highly  injuri- 
ous to  the  eye,  besides  not  giving  satisfactory  illumina- 
tion. The  explanation  is  that  without  them  the  spaces 
immediately  surrounding  the  lamps  are  very  much 
brighter  than  other  parts  of  the  room,  and  as  the 
human  eye  always  adjusts  itself  to  the  brightest  spot 
wi'hin  its  range,  all  the  rest  of  the  surrounding  space 
naturallv  looks  dim.  With  the  diffuser,  however,  and 
its  e(|ualizing  characteristics,  these  very  marked  con- 
tracts are  removed,  and  the  result  is  good  illumination. 


The  people  of  Brantford,  Out.,  have  just  finished 
raising  the  sum  of  $40,000  for  a  memorial  to  Prof.  Alex- 
ander Graham  Bell.  It  was  just  outside  of  the  city  that 
Prof.  Bell  made  his  first  successful  experiments  with 
the  telephone,  and  Brantford  has  ever  since  been 
knowai  as  the  "Telephone  City."  With  this  money  sub- 
scribed several  blocks  of  land  in  the  centre  of  the  city 
have  been  purchased  and  will  be  turned  into  public 
parks.  In  addition  a  monument  will  be  erected  to  per- 
petuate the  iiaiiie  of  tlie  inventor. 


Aniiot  &  Dufresne.  electricians.  Three  Rivers.  Que., 
have  registered. 
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Gravenhurst  Power  Plant. 

Gravenhurst,  Out.,  is  one  of  the  many  enterprising- 
municipalities  which  have  built  electric  light  and  power 
plants  of  their  own.  The  power  house  is  at  South 
Falls  on  the  Muskoka  river  eight  miles  from  the  town. 
The  generating  plant,  a  view  of  which  is  here  given, 
consists  of  a  waterwheel  type  alternating  current  gen- 
erator, 450  kw.,  60  cycle,  3-phase.  6.600  volts.  600  r.p.m.. 
built  by  Allis-Chambers-Bulloek,  Limited,  of  IMontreal. 
The  exciter,  a  15  kw.  direct  current  generator,  is  belted 
to  the  main  shaft.  The  waterwheel  develops  750  h.p. 
under  a  fall  of  102  feet.  The  contract  of  Allis- 
Chalmers-Bullock.  Limited,  also  included  switchboard, 
transformers,  and  other  auxiliary  apparatus.   This  neat 


five  stories  when  necessary.  The  ground  floor  will  be 
a  passenger  station  and  tiie  offices  will  l)e  in  the  upper 
stories.  Work  on  the  building  will  begin  next  spring 
and  occupy  about  twelve  months. 

On  the  New  Westminster-ChilliAvack  extension  con- 
tracts for  38  miles  have  already  been  let.  The  remain- 
ing 24  miles  will  be  contracted  for  as  soon  as  the  work 
on  the  Sumas  dyking  scheme  has  advanced  to  a  proper 
stage.  The  final  tenders  for  the  electrification  of  this 
line,  which  will  probably  be  the  largest  contract  the 
company  have  ever  awarded,  have  now  been  received 
and  announcement  will  be  made  shortly  as  to  tlu' 
award.  Both  Canadian  and  British  manufacturers  have 
entered  the  field  for  this  woi'k. 


Gravenhurst  Power  Plant  at  South  Falls,  Muskoka  River. 


and  complete  plant  is  in  charge  of  Su])erintcn(lent  E. 
Smith. 


British  Columbia  Railway  Extensions 

General  Manager  Sperling  of  the  Britisli  (Columbia 
Electric  Railway  Company  has  announced  a  numlx'T'  of 
developments  which  the  company  proposes  for  next 
year.  The  expenditure  of  the  sum  of  .'|?4,2S0,000  lias 
been  authorized  by  the  board.  A  large  freight  shed  will 
be  erected  west  of  C^arroll  Sirect,  adjoining  llic  pro- 
perty of  the  Royal  City  .Mills.  This  will  be  for  liaiidling 
traffic  on  the  Lulu  Ishiiid  and  New  Westminster  inter- 
urban  lines.  These  sheds  will  he  conunenced  al  once 
and  probably  be  complele'd  in  I  hrce  nioiillis.  A  cenlral 
passenger  station  and  office  building  lliree  stoi'ics  high, 
costing  i|520O,0O0,  will  be  built  at  Cairall  and  Hastings 
Streets.    Provision  will  be  made  I'or  increasing  it  to 


As  soon  as  the  C.  P.  R.  have  finished  laying  the  rails 
on  the  New  Westminster-Eburne  line  the  B.  C.  Elec- 
tric Railway  Co.  will  take  it  over  aiul  (>]ectrify  it.  A 
[)roposal  is  alnH)st  completed  for  extending  tiu'  \'an- 
couver  city  lines  east  of  the  city  hoiuidary  and  a  niini- 
ber  of  extensions  are  proposed  also  in  South  Vancouver. 


A  formal  petition  may  go  to  the  Ontario  Govern- 
ment shortly  from  the  officers  at  Osgoode  Hall,  asking 
that  individual  telephones  be  installed  for  the  more 
convenient  transaction  of  public  affairs.  Osgoode  Hall 
c(|uipment  is  not  that  of  a  modern  business  office, 
though  it  is  a  little  better  than  it  used  to  be. 


"Tlu'  Harber  Electric  Co..  iiimited,"  has  been  in- 
••oi-poi-ated  in  Vanconvei-.  to  succeed  the  .\,  h\  I'.arbcr 
l*]lect  i"ic  ( "ompauy. 


14  C  A  X  A  n  I  A  N    K  L  K     T  U  1  ("  A  li    N  J^nV  S 

European    Hydro-Electric    Power  Development 

Interesting  paper  read  before  the  Canadian 
Electrical  Assoctiation  by  C.  H.  Mitchell,  C.  E. 


(.'anada's  wojillli  iii  w.ilcr  powers  is  asset  ti)  be 
seized  upon  and  ile\ eloped  lo  the  ulniost  advantage 
ai'eordin>r  to  the  expansion  of  tlie  eoinitry.  Keeogniziiiij; 
siu'h  opportnnit y.  or  rather  neeessity,  Canadian  en- 
giiUHM-s  entrustetl  w  ith  this  developnuMit,  naturally  seek 
nuu'h  inspiration  abroad,  os|>e('ially  in  those  eountries 
whieh.  liistorieally  at  least,  have  led  in  their  branch  of 
work.  Xotwithstaniliuii;  the  many  conditions  i^eculinr 
to  this  country,  especially  that  of  climate,  labor  and  of 
industry  ami  commerce  iienerally,  1h(^  basic  principles 


Chevres:  General  View  of  Station. 


of  the  design,  construction  and  operation  of  hydro- 
electric power  plants  are  much  the  same  as  in  Europe. 

Viewed  from  the  hydro-electric  standpoint  of  en- 
gineering. Central  Europe  undoubtedly  has  led  all 
other  portions  of  the  world,  and  it  is  there  the  engineer 
must  go,  even  to-day.  to  obtain  ideas  as  far  ahead  of 
America  as  are  the  European  fashions.  Switzerland  is 
to  the  hydro-electric  engineer  what  Paris  is  to  the  en- 
gineers of  fashion. 

It  is  not  the  least  surprising  that  Switzerland, 
Northern  Italy.  Eastern  France  and  the  Austrian  Tyrol 
should  have  attained  this  distinction,  because  they  have 
grown  into  it  by  sheer  necessity.  These  regions  do  not 
contain  a  pound  of  coal  or  other  fuel  in  quantity,  and 
it  was  to  be  expected  that  to  the  glacier  fed  streams 
and  waterfalls  the  manufacturer  and  engineer  would 
turn  for  his  power.  The  result  of  this  has  been  the 
gradual  development  of  the  hydraulic  turbine,  the  in- 


Chevres  :  Interior  of  Station. 


Beznau  :  Interior  of  Generating  Station. 


crease  of  its  efficiency  and  the  introduction  and  adop- 
tion of  ingenious  methods  of  application  and  control  of 
water.  And  when  electrical  transmission  became  a 
settled  factor,  these  countries  were  quick  to  seize  upon 
its  advantages  in  conjunction  with  their  hydraulic 
works,  with  the  result  that  in  many  respects  they  are, 
and  continue  to  be,  several  years  ahead  of  their  com- 
petitors. 

Through  such  means  the  design  and  the  excellence 
of  the  hydraulic  equipment  manufactured  in  European 
shops  and  installed  in  their  operating  plants  have 
reached  a  quality  and  an  efficiency  to  which  American 
builders  have  not  yet,  or  only  recently,  partly  attained. 

On  the  electrical  side,  however,  the  conditions,  the 
writer  considers,  are  reversed  and  it  seems  to  be  gen- 
erally admitted  that  American  design  and  construction 
are  to  the  front.  There  are,  nevertheless,  many  points 
in  the  European  systems  with  which  engineers  on  the 
American  side  of  the  water  might  do  well  to  familiarize 
themselves.  Among  these  might  be  noted  the  wide 
power  distribution  features,  the  great  attention  to  de- 
tail, both  technical  and  commercial,  the  very  general 
use  of  small  motors  in  what  in  many  cases  are  almost 


Beznau  :  Section  through  Unit. 
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Trezzo  :  General  View  of  Generating  Station. 

household  industries,  aud  the  popular  education  which 
has  been  directed  by  the  Governments  and  power  com- 
panies, looking  to  more  universal  use  of  electric  power. 

To  present  in  such  limited  space  any  adequate 
description  of  typical  installations  in  the  several  coun- 
tries named  would  be  well-night  impossible,  and  it  is 
the  purpose  of  this  paper  to  rather  indicate  some  of 
the  interesting  features,  both  hydraulieal.  mechanical 
and  electrical,  in  a  few  of  the  more  important  and 
recent  plants. 

In  all  the  installations  indicated  there  is  indeed  a 
great  similarity  in  many  of  the  electrical  features,  more 
especially  because  it  is  only  very  recently  that  long 
distance,  high  tension  transmission,  as  we  know  it  in 
this  country,  has  been  attempted.  On  the  hydraulic' 
side  there  is  great  dissimilarity,  and  on  this  account 
the  many  installations  naturally  fall  into  several 
distinct  classes.  The  simplest  division  is  with  relation 
to  the  hydraulic  operating  conditions,  which  for  con- 
venience have  been  divided  into  low,  medium  and  light 
heads. 

LOW  HEAD  PLANTS. 

Low  head  plants  as  now  designed  in  Europe  are  not 
comparable  with  those  of  twenty  or  even  ten  years 
ago,  nor  with  the  practice  still  prevailing  in  America. 
Water,  the  invaluable  asset,  is  too  precious  to  the 
European  to  allow  any  waste,  such  as  even  now  is 
common  in  plants  on  this  side  of  the  ocean.  To  deal 
with  large  quantities  of  water  as  are  involved  in  low 
head  propositions  has  required  bold  design  and  bolder 
financing  to  obtain  every  foot-pound  of  energy  through- 
out the  year.  Nowhere  have  more  ingenious  devices 
been  employed  to  meet  abnormal  fluctuations  in  the 
level  of  head  and  tail  water  under  low  heads  than  in 
Switzerland,  and  from  an  hydraulic  point  of  view  this 
is  the  leading  feature  in  the  following. 

Chevres. — The  Chevres  plant  is  situated  on  the  River 
Rhone,  three  miles  l)e]ow  Oeneva,  Switzerland,  and  its 
history  reads  almost  like  ati  engineering  romance,  so 
various  have  been  the  changes  and  evolutions  effected 
since  its  first  coiistnictioii  in  1890. 

In  general  the  power  works  consist  of  a  main  darn 
provided  with  sluices  for  immediate  control  of  head 
water,  an  entrance  canal  and  intake  service  extending 
upstream  from  the  dam  and  a  generating  station  paral- 
lel to  the  river,  extending  down  stream,  having  the 
water  introduced  on  the  shore  side  of  the  house.  The 
sluice  weir  has  six  gates  of  the  Stoney  type,  eacli  'M 


Trezzo:   Semenza  "Umbrella"  Insulator. 

feet  wide  and  28  feet  high,  built  between  piers,  each 
of  which  is  56  feet  long  and  10  feet  thick.  The  Stoney 
gates  are  of  structural  steel,  counterbalanced  and 
actuated  with  small  hoists  located  on  an  overhead 
bridge,  so  adjusted  that  two  men  can  raise  or  lower 
them  by  hand.  Each  gate  weighs  fifty  tons  and  has 
three  hundred  and  sixty  tons  against  it  when  closed. 
The  dry  weather  flow  of  the  Rhone  at  this  point 


Trezzo:  Interior  of  Station. 
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is  altmit  4,2lHt  soi-.  tVot,  tiri'un-iiiii  in  w'mlci'.  ;il  whicli 
time  tluTo  is  a  hojul  of  2S  foet  ;  in  suiimu'i-  llii'  Ihnv  is 
as  high  as  82,000  soo.  foet,  -wIkmi  the  licnd  is  i-cduccd 
to  15  feet,  or  almost  lialf. 

The  jreneratinir  station  is  4r)l)  tVet  \ou^.  and  41  iVot 
wide,  ami  aoooiumodates  15  vertical  type  jiowor  units 
ami  three  exeiters,  as  well  as  a  eoinpletc  oil  iMnupini;' 
ami  tilter  plant,  a  workshop  and  ot1ii'(>s.  All  tlie  build- 
ing foundations  and  other  works  arc  Iniilt  of  concrete, 
resting  upon  sandstone  ledge. 

Ten  of  the  turbine  units  arc  conii);iriit ivcly  modern 
and  have  four  runners;  of  these  live  are  for  the  low 
summer  head,  and  five  for  winter  or  high  head. 

With  Hve  turbines  of  c;irlici'  lyiic,  liowcvci'.  when 


of  varictus  windings.  Eleven  units  are  two-phase, 
750  kw.,  2,750  volts  at  45  cycles,  five  of  which  (earlier) 
iiave  fixed  fields,  and  six  have  revolving  fields.  Three 
units  ai-e  2-phase,  5,000  volts,  and  one  is  a  D.  C.  machine 
of  Thury  12  pole  type,  supplying  current  to  an  electro- 
chemical works  nearby  at  208  volts. 

J\'i'liaps  the  most  remarkable  features  of  this  plant 
are  in  connection  with  the  distribution  and  the  large 
i-atio  of  consumers  to  population  served.  The  very 
general  use  of  current  in  Geneva  was  evident  in  a  short 
trip  made  by  the  writer,  in  company  with  the  engineer, 
when  a  planing  mill,  a  bakery,  a  jeweller's,  a  printing 
office  and  a  chocolate  factory  were  visited,  in  which 
from  2  to  15  h.p.  were  used.    The  large  number  of 


St.  Maurice  :  General  View  of  Power  St:ation. 


Olevano  :  40-inch  Penstock,  960  ft.  head. 


there  is  a  high  head,  that  is,  when  tail  water  is  low  in 
winter,  only  the  lower  pair  of  runners  is  in  operation, 
which  when  full  open,  develop  1,200  h.p.  at  80  r.p.m. 
In  summer,  with  high  tail  water  level  and  low^  head, 
both  pairs  are  in  operation,  when  each  delivers  400  h.p., 
or  800  h.p.  together. 

A  peculiarity  of  these  turbines  is  in  the  method  of 
governing  by  a  hydraulic  servo  motor,  which  provides 
that  when  the  upper  pair  of  w^heels  is  not  working, 
only  the  lower  gates  are  operated,  and  when  both  pairs 
are  working,  regulation  is  obtained  by  the  gates  of  the 
upper  pair  only. 

The  electric  generators  installed  at  the  different 
times  are  of  the  same  general  umbrella  type,  but  are 


takers  under  2  h.p.  was  astonishing,  and  it  may  be 
noted  that  113  of  these  small  takers  at  10  volts  were 
using  only  501^  h.p.  altogether,  while  189  at  500  volts 
were  using  1,261  h.p.  at  the  end  of  1905.  The  average 
power  of  all  motors  was  1.2  kw.  The  total  number 
of  incandescent  lamps  in  service  at  that  time  was 
85,000.  For  the  distribution  of  this  power  to  27  city 
and  suburban  localities,  698  transformers  in  83  sub- 
stations are  required,  being  the  largest  number  of  any 
plant  in  Switzerland. 

Prices  charged  by  the  city  of  Geneva  are  as  folows : 
For  lighting,  16  e.p.  lamps  (70  watts),  one  cent  per 
hour,  with  a  large  discount  for  a  considerable  number 
of  lamps.   For  power,  on  flat  rate,  1  h.p.  at  $64  per  h.p. 
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ve;u',  10  li.]).  at  $43  per  h.]).  vear.  20  h.p.  at  $;}2  per  li.p. 
year,  50  h  p.  at  $28,  and  100  li.p-  ft  $22.40.  _  These 
figures  are  based  upon  a  ten  hour  day,  with  full  ad- 
vantage of  the  discount.  A  24  hour  day  would  increase 
the  amounts  by  50  per  cent.  Coal  for  steam  power  is 
about  $7  per  ton. 

Beznau,  River  Aare. — One  of  the  most  interesting 
low  head  plants  in  Switzerland  to-day  is  that  situated 
on  the  Aare  River,  the  Beznau  Station.    In  it  are  eon- 


Olevano :    Impulse  Wheel,  1.200  H.H.  showing  Nozzles, 
(case  removed.) 

stituted  all  the  most  recent  improvements  in  the  appli- 
cation of  the  water  to  the  wheels,  and  in  the  wheels 
themselves  are  embodied  the  results  of  the  experience 
of  the  past  ten  years,  with  plants  operating  low  heads 
with  large  variations.  This  plant  was  completed  and 
|)ut  in  operation  in  1904,  and  was  quickly  loaded  up 
with  consumers  in  the  surrounding  country. 

The  available  fall  varies  between  10  and  15  feet, 
and,  owing  to  this  variation,  the  vertical  turbine  units 
consist  of  three  runners  7  feet  6  inches  diameter.  One 
pair  of  runners  is  at  the  bottom,  right  and  left,  and  the 
third  above,  discharging  downwards  into  the  draft 
chamber  of  the  upper  runner  of  the  pair.  At  a  medium 
head  of  18  feet  1,000  h.p.  is  obtained  on  each  unit  a 
67  I'.p.m.,  using  890  sec.  feet  of  water.  The  whob 
unit  is  supported  by  hydraulic  pressure  beneath  ;i 
disc,  so  as  to  reduce  the  weight  on  the  step  bearing 
and  the  small  ine<iualities  of  this  are  further  balaticed 
by  oil  pressure  from  special  pumps. 

The  power  secured  in  these  units  varies  betweei 
7,000  ami  11,000  h.p.  for  the  whole  installation  of  n'uu 
units. 

The  generators  are  of  the  umbrella  revolving  field 
type,  800  kw.  each,  3-phase,  wound  to  8,000  volts  at  50 
cycles,  and  were  built  by  Brown,  Boveri  &  Company, 
of  Baden.  Local  distribution  is  at  the  geiu^rating  volt- 
age, while  long  distance  is  at  25,000  volts  up  to  20  miles. 
The  latter  voltage  was  the  highest  in  transmission 
operation  in  Switzerland  at  the  end  of  1905.  The  total 
length  of  transmisison  lines  of  this  plant  in  1905  was 
70  miles,  the  number  of  localities  served  was  61,  the 
population  250.000,  the  number  of  transformers  60, 
and  stations  31,  while  the  average  power  of  motors 
served  was  100  kw.,  in  whidi  respect  tliis  plant  stands 
third  in  the  country. 

Prices  of  power  are  generally  as  follows:  For 
lighting,  16  c.p.  lamps,  $4  each  per  year,  contiiuu)us 
service.  For  motors  on  10  hour  basis,  flat  rate,  1  h.|). 
at  $48,  10  h.p.  at  $39,  50  h.p.  at  $34,  and  100  h.p.  at 
$32.  For  24  hour  basis,  1  h.p.  at  $56;  10  h.p.  at  $49, 
50  h.p.  at  $44,  and  100  h.p.  at  $41. 


Trezzo,  Adda  River,  Italy. — The  Trezzo  plant  is 
one  of  a  series  owned  by  the  Edison  Company  of  Milan, 
and  has  only  been  recently  put  in  operation.  The  Adda 
River  at  this  point  (25  miles  northeast  of  Milan)  makes 
a  horseshoe  bend  around  a  rocky  hill,  and  the  power 
project  consisted  of  draining  the  river  at  the  crown  of 
the  bend  and  placing  the  power  house  alongside  of  the 
rock  elift",  discharging  the  water  from  the  tail  races 
through  tunnels  under  the  hill  to  the  river  below.  The 
low  head  thus  obtained,  only  24  feet,  required  vertical 
shaft  type  of  units  with  low  speeds  and  a  corresponding 
large  volume  of  water  with  many  units. 

Against  the  high  cliff  of  the  river,  in  the  horseshoe, 
the  power  house  was  constructed,  having  its  face 
parallel  to  the  river  flow  opposite,  yet  almost  square 
against  the  current  on  the  approach  to  the  curve;  this 
arrangement  provides  ample  water  with  minimum  de- 
flection, and  at  the  same  time  produces  a  sweeping 
current  to  carry  i)ast  debris,  etc.  The  station  is  situated 
about  300  yards  upstream  from  the  sluice  gates  of  the 
dam,  and  is  a  large  and  very  handsome  structure  built 
entirely  of  stone. 

It  will  be  seen  in  the  illustration  that  there  are  ten 
main  water  entrances,  each  22  feet  wide,  and  two 
exciter  inlets.  These  represent  as  many  units  and  the 
water  in  each,  after  passing  screens  and  gates,  enters 
a  wheel  pit  with  its  vertical  turbine,  thence  into  the 
tail  pit  and  common  bay,  about  300  by  60  feet,  in  the 
rear  of  the  station.  From  this  point  the  water  is  con- 
veyed by  means  of  two  tunnels  beneath  the  cliff  to  the 
lower  river.  For  a  distance  of  150  feet  above  the 
station  and  in  continuation  of  the  face  of  the  water 
inlets,  a  series  of  ten  overflow  weirs  is  arranged  to  take 
care  of  slight  inequalities  in  the  river  level. 

The  vertical  turbines  are  Francis  type,  each  of 


Olevano  :   High  Tension  Switches,  (30,000  Volts.) 

1,500  h.p.  cai)acity  at  105  r.i).m.;  the  tirst  six  and  the 
two  exciter  units  are  by  Riva  Moneret  &  Company,  and 
the  seventh  is  by  Kscher,  Wyss  &  Company,  of  Zurich. 
(!onsiderable  use  has  been  made  of  reinforcing  steel 
in  the  concrete  foundations  and  settings  of  these 
machiiH's.  The  governors  ari>  coniUM'ted  by  two  stems 
to  the  gates.  The  generatoi-s  are  of  3-phase  revolving 
field  ty|)e,  two  at  50  cycles,  atid  I  he  I'lMuaimler  at  42 
cycles,  and  are  built  by  (iadda  &  Company.  .Milan. 

In  the  an'angenicnt  ol'  swil  clies,  t  I'ansfoi-iners. 
aiM'eslci's,  inslruniiMil  boai'ds,  conli'ol.  etc..  this  station 
is  very  complete  and  roomy,  and  t  be  wiiole  large  wing 
at  the  etui  ol'  llic  station  is  occui)ied  by  this  apparatus. 
The  distant  control  apparatus  is,  in  itself,  a  very  perfect 
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arrangemont.  porniittiiig-  (•oin|)l('te  operation  from  table 
switi'liboard  to  isolated  apparatus  in  dii¥erent  compart- 
ments of  switch  and  transt'ornier  rooms. 

Four  transmission  circuits,  three  to  Milan  and  one 
to  Bery:amo,  are  now  in  operation  at  13,000  volts, 
carried  on  structural  steel  towers,  known  as  the 
"Elastic"  type.  The  function  of  these  towers  is  that 
wliile  rigid  at  right  angles  they  will  oscillate  slightly 
in  the  direction  of  the  line,  creeping  of  the  cables  being 
prevented  by  guying  at  intervals.  These  towers  are 
40  feet  high  above  the  ground,  built  with  two  legs 
(channel  section)  7  feet  apart,  and  each  leg  set  in  con- 
crete 5  feet  deep ;  the  top  of  each  leg  member  carries 
two  circuits.  Insulators  on  these  lines  are  of  the 
Paderno  type,  but  are  being  partially  replaced  with  a 
new  design  recently  patented  by  Signor  Semenza,  eon- 
suiting  engineer  of  the  company.  This  is  a  radical 
departure,  but  most  simple,  with  qualities  of  insulation 
which  are  obvious.  The  design,  which  can  be  better 
illustrated  than  described,  consists  of  the  lower  portion 
of  a  simple  Paderno  insulator,  provided  with  a  threaded 
top  and  side  groove  in  which  the  wire  passes :  over 
the  top  is  screwed  an  "umbrella"  made  of  terra  cotta 
about  12  inches  in  diameter.  It  is  interesting  to  know 
that  in  the  breakdown  tests  on  this  insulator,  designed 
for  -30.000  volts,  the  ratio  between  wet  and  dry  condi- 
tions is  nearly  unity,  viz.,  122,000  volts  for  dry  and 
110.000  volts  for  wet.  A  feature  of  this  new  type  is 
its  small  cost,  the  inexpensive,  large  upper  part  of  the 
usual  porcelain  insulator  being  replaced  by  a  simple, 
easily  formed  piece  of  terra  cotta  or  other  cheap 
material.   As  jokingly  pointed  out  by  Signor  Semenza, 


Gavet :  2,000  H.P.  Spiral  Francis  Turbine,  190  ft.  head. 


;i  lu'w  uiiil)rella  is,  in  tliis  case,  cheaper  than  an  extra 

MEDIUM  HEAD  PLANTS. 

There  is  perhaps  not  a  great  deal  to  be  noticed  in 
tlie  plants  of  medium  heads,  say  between  40  and  100 
feet  or  more,  as  they  are  generally  of  types  similar  to 
many  American  installations.  Two  plants,  however, 
have  been  chosen  for  particular  features,  which  are 
cspt^cially  interesting  to  electrical  engineers. 

Vigevano  Plant,  near  Milan,  Italy. — ]\Iilan.  which 
may  be  said  to  be  the  electrical  city  of  Central  Europe, 
is  developing  such  a  tremendous  business  in  power  that 
the  actual  supply  has  been  quite  behind  the  demand, 
and  the  result  is  that  the  electrical  companies  in  the 
field  have  been  using  every  means  to  increase  their  out- 
put l)y  the  exploitation  of  new  hydro  developments. 

The  new  installation  at  Vigevano,  on  the  Tessin 
river,  20  miles  west  of  Milan,  is  a  recent  result  of  over- 
l)urdened  generating  stations,  and  was  placed  in  opera- 
tion in  1906,  and  illustrates  one  of  the  latest  types  of 
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Gavet:    Wood-Concrete  Encased  Poles. 

hydro-electric  stations  to  be  adojited  by  Italian 
engineers. 

Water  for  this  plant  is  brought  through  canals 
three  miles,  to  a  fore-bay  above  the  power  station, 
liaving  an  overflow,  screens  and  inlet  sluices,  to  the 
steel  penstocks,  which  are  6  feet  6  inches  diameter,  one 
for  each  unit.  The  penstocks  are  about  200  feet  long 
and  enter  through  the  station  wall  into  the  tops  of  the 
wheel  cases.  As  a  generating  station,  the  arrangement 
of  this  plant  is  ideal,  and  upon  entering  the  visitor  is 
impressed  with  the  convenient  and  roomy  arrangement. 
The  turbine  and  generator  units,  five  in  number,  are 
arranged  abreast  in  a  long  hall,  the  two  exciter  lanits 
being  at  one  end.  At  the  same  end  is  the  switchboard, 
mounted  on,  and  under,  a  floor,  which  is  6  feet  above 
the  main  floor;  the  whole  hall  is  about  340  feet  by  40 
feet.  Alongside  the  gallery  is  an  enlarged  wing,  con- 
taining all  switching  and  transforming  apparatus,  the 
arrangement  of  which  in  convenient  sequence,  roomy 
spacing  and  isolation  is  very  clever.  In  the  introduc- 
tion of  these  features  the  European  practice  in  design 
within  the  past  two  years  is  quite  marked. 
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The  turbines  are  by  Riva  Monneret  &  Company, 
Milan,  four  units  being  installed  at  the  time  of  the 
writer's  visit  on  February  6th,  1906,  and  one  being 
still  in  the  shops.  The  type  is  horizontal  shaft  double 
Francis  inward  discharge,  into  a  draft  chest :  the  cases 
are  exposed  and  form  the  termination  of  the  penstocks. 
Each  turbine  unit  works  under  a  head  of  61  feet, 
developing  1,400  h.p.,  using  270  cubic  feet  of  water  per 
second.  The  governors  are  of  a  special  oil  type, 
recently  perfected  by  the  turbine  makers,  sensitive  and 
very  powerful  for  their  size ;  the  writer  looked  at  the 
governors,  especially  to  discover  periodic  hunting, 
while  the  station  was  running  in  parallel  with  a  steam 
plant  at  Milan,  but  could  see  no  injurious  irregularities. 
The  generators,  by  Gadda  &  Company,  Milan,  are 
directly  conected,  3-phase,  wound  to  2,750  volts  at  42 
cycles. 

Switch  gear  is  fitted  with  table  instruments  and 
distant  control  apparatus,  so  that  the  operators  can  at 
once  see  both  instruments  and  machines.  Current  is 
stepped  up  to  25,000  volts  and  the  transmission  lines, 
comprising  two  circuits  of  7  mm.  wires,  are  caried  on 
steel  towers  spaced  350  feet  apart. 

The  power  from  this  station  is  used  in  outlying 
towns  to  the  north  and  west  of  Milan,  as  well  as  in  the 
city. 

The  prices  obtained  by  this  company  in  the  widely 
separated  centres  of  consumption  are  based  on  a  flat 
rate,  and  on  a  24  hour  day.  average  about  $31  per  h.p. 
year,  with  a  minimum  of  $23  and  a  maximum  of  $44, 
depending  on  distance.  The  price  of  coal  is  about  $7 
per  ton. 

St.  Maurice  Station,  Switzerland. — The  St.  Maurice- 
Lausanne  installation,  generating  power  from  the 
Rhone  east  of  Lake  Geneva,  and  transmitting  by  direct 
current  to  Lausanne,  35  miles  distant,  has  become 
world-famous  as  being  the  pioneer  D.  C.  transmission 
system  in  commercial  operation  under  the  Thury 
patents. 

Not  only  are  the  electrical  features  novel,  but  the 
hydraulic  arrangements  are  also  most  unique,  especially 
in  the  head  works  and  in  the  hydraulic  governors. 

The  Rhone  is  subject  to  great  fluctuations  in  this 
region,  being  essentially  a  torrential  river,  and  in  the 
late  summer  and  winter  periods  the  flow  runs  to  such 
a  minimum  that  it  is  necessary  to  use  special  means  to 
divert  the  water  into  the  head  works.  For  this  purpose 
a  permanent  dam  not  being  permitted  or  advisable,  a 
device  was  resorted  to  whereby  a  moveable  dam  struc- 
ture is  let  down  into  the  river  from  an  overhead  bridge. 
The  bridge  is  a  steel  Howe  truss  on  stone  piers;  from 
the  floor  is  suspended  a  series  of  hinged  frames  which 
can  be  lowered  so  that  their  lower  ends  rest  in  seats 
in  the  river  bed.  These  frames  are  then  filled  in  with 
wooden  stop  logs  to  the  desired  height  to  divert  the 
water  to  the  inlet  of  the  head  canal  alongside. 

From  the  intake,  water  is  conveyed  by  open  cut  and 
closed  conduits,  nearly  two  miles,  to  a  forebay  above 
the  power  station,  whence  three  i)enstocks  of  8  feet 
diameter,  and  about  1,500  feet  long,  lead  to  the  tur- 
bines. 

There  are  at  present  five  powei-  units  in  this  station, 
each  nominally  1,000  h.p.  Tlu'  turl)iiies  working  under 
110  feet  head  are  of  the  Francis  type  horizontal  shaft, 
with  snail  shell  ease,  running  at  300  r.p.m.  Water  is 
introduced  from  beneath  the  floor  from  the  penstocks. 
Each  turbine  operates  two  direct  curretit  gen(>ra! nrs, 
and  all  five  turbine  units  are  governed  in  ])aral]el  from 
one  governor,  specially  designed  for  this  purpose. 

The  ten  generators  are  of  a  special  Thury  type, 


giving  150  amperes  at  2,300  volts.  Connected  in  series 
the  ultimate  line  voltage  becomes  23,000  volts,  and  is 
transmitted  over  two  wires  to  the  step-down  or  distri- 
buting station  in  Lausanne,  where  by^eries  motors  the 
current  is  taken  off  to  the  secondary  outlets.  The 
electrical  portion  of  this  plant  has  been  so  often 
described  in  the  technical  press,  especially  the  past 
three  years,  it  is  not  the  intention  here  to  do  so  further. 
There  are  features  of  D.  C.  transmission  and  operation, 
however,  which  might  be  mentioned  as  of  interest. 

It  is  claimed  for  the  Thury  system  that  while  the 
generating  apparatus  is  much  more  costly  than  for 
alternating  current — as  much  as  75  per  cent,  in  excess 
— the  switching  gear  and  transformers,  and  buildings 
therefor,  necessary  for  the  alternating  system  are 
absent  in  the  direct  current  system;  the  total  result 
being  a  cost  very  close  to  or  perhaps  less  than  the 
alternating. 

In  the  transmission  line,  howev(n'.  a  great  saving  of 


Valloi  be  :  General  View  of  Station,  770  ft.  head. 


first  cost  and  operation  exists,  owing  to  cheaper  insula- 
tors, less  copper,  smaller  spacing  of  circuits  on  poles, 
cheaper  and  simpler  lightning  protection.  The  actual 
experiences  with  lightning  in  operating  1).  C.  and  A.  C. 
transmission  systems  in  France  and  Switzerland  has, 
the  past  two  years,  been  iiiucli  in  favor  of  the  D.  C. 
The  St.  Mauriee-Lansaniu'  line,  wliicli  has  been  in 
operation  for  five  or  six  years,  luis  s(»blom  had  a  shut 
down  due  to  lightning,  and  as  this  line  and  the  new 
Moutier  line,  also  singularly  free,  are  in  the  Alps,  where 
lightning  disturbance  is  at  its  worst,  it  is  claimed  that 
their  immunity  From  troubh>  has  been  entirely  due  to 
the  system. 

TITGII  HEAD  iM;.\NTS. 

High  head  power  installations  are  ra|)i(lly  becoming 
the  nu)s1  niunerous  and  important  types  in  the  .Mjis. 
for  the  generation    of   power.     Certain    localities  in 
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Switzerlaiul  havo  l>i'ou  spi'cially  tlcx  olojx'd  in  this 
respect,  but  there  are  also  many  surli  plants  in  tin- 
Alps,  in  Franee.  Italy  and  Anstria.  as  woll  as  in  otlun- 
portion.s  of  the  «»ontinont.  osin'rially  whore  expensive 
fuel  ami  a  transmission  marki-t  li.is  otVci'i'il  fciminci-.i- 
tive  investment. 

Without  enunierat inij  the  luany  iilaiits.  especially 
in  the  Central  Alps,  varyini;-  in  In^ul  np  to,  in  one 
instance,  ;i,140  feet,  near  Territet — the  highest  in  the 
worUl — the  Avriter  has  selected  n  typical  new  Swiss  in- 
stallation, a  new  French  plant  in  Savoy,  and  an  Italian 
one  south  of  Naples.  Faeh  of  these  lias  special  features 
of  interest. 

The  Olevano  Plant,  Near  Naples,  Italy.— Tlie  Ole- 
vano  installation  is  on  the  Tusi  iano  i-iver  abt)nt  50  miles 
south  of  Naples,  has  a  capacity  of  6,000  h.p.  and  current 
is  transmitted  to  various  towns  en  route  to  Naples, 
pa.ssinir  Vesuvius  at  its  base.  Its  transmission  lines 
suffered  severely  in  the  recent  eruption.  The  uses  are 
maiidy  for  lijrhtin';  and  mixed  power  in  small  units, 
such  as  for  fabric  and  textile  weaving,  machine  and 
Avoodworking  shops,  but  more  than  all  for  the  macaroni 
factory,  which  is  the  flour  mill  of  Italy. 

The  head  water  is  brought  about  three  miles  by 
canal  imd  tunnel  to  a  forebay  on  the  mountain  side, 
thence  down  to  the  station  in  a  steel  penstock,  forty 
inches  diameter.  There  is  now  being  used  only  about 
70  sec.  feet  of  water,  under  a  static  head  of  960  feet. 
The  penstock  is  about  2,000  feet  long  and  is  carried 
down  the  mountain  on  65  concrete  saddles.  The  lower 
end  is  horizontal  and  distributes  to  five  power  and  two 
exciter  units.  The  upper  portion  of  the  penstock  is  of 
I4  inch  steel  and  the  lower  %  inch. 

In  the  generating  station  the  five  units  at  present 
installed  are  each  of  3,  200  h.p.  output  capacity.  The 
waterwheels  are  of  a  special  horizontal  shaft,  impulse 
type,  manufactured   by   Piccard   Pictet  &  Company, 


Vallorbe  :  Artistic  Transformer  House. 


Vallorbe  :  Water  Resistance  Lightning^ Arrester. 

Geneva,  Switzerland.  They  are  rated  nominally  at 
1,400  h.p.,  run  at  500  r.p.m.,  and  each  uses  about  14 
cubic  feet  per  second  of  water.  The  runner,  4  feet  8 
inches  diameter,  consists  of  two  heavy  east  iron  rims, 
having  the  steel  vanes  set  between :  this  is  mounted 
in  a  spider  attached  to  the  shaft.  The  water  is  intro- 
duced through  a  pair  of  nozzles  at  90  degress  with  each 
other,  which  are  formed  in  one  casting  bolted  to  the 
end  of  the  supply  pipe ;  the  nozzles  lie  up  to  the  inner 
periphery  of  the  runner  and  the  latter  discharges  out- 
wards similarly  to  the  Girard  turbine.  The  discharged 
water  is  caught  in  tail  pit  below  and  the  whole  (pit 
and  runner)  is  covered  with  a  casing.  The  nozzles  are 
opened  and  closed  by  a  bronze  tongue  or  throttle  de- 
flecting within  the  opening  on  a  shaft  which  is  linked 
up  to  the  governor. 

In  the  earliest  nozzles  on  this  type  of  wheel,  the 
manufacturers  had  formed  the  w'hole  nozzle  head  and 
tongue  of  bronze,  an  expensive  feature  in  large  units, 
especially  when  renewals  are  frequently  required. 
Later  types,  however,  such  as  the  present,  are  built 
merely  with  bronze  lips  and  tongue,  as  it  is  found  that 
these — especially  the  lips — are  cheaply  and  quickly 
renewed.  The  writer  saw  and  obtained  a  photograph 
of  the  eroded  nozzle  from  one  of  the  wheels  in  this 
installation,  which  had  been  in  use  12  months ;  it  pre- 
sented a  good  object  lesson  of  the  power  of  sanded 
water  under  high  head,  which  forms  one  of  the  diffi- 
culties to  be  met  with  in  the  operation  of  this  plant. 
It  is  to  be  noted  that  there  is  comparatively  no  erosion 
of  the  vanes  of  the  runner  under  these  conditions. 

It  is  stated  that  in  tests  on  these  hydraulic  units 
by  the  company,  the  following  efficiencies  were  ob- 
tained :  At  full  gate,  76  per  cent. ;  at  three-quarter 
gate,  78  per  cent. ;  at  half  gate.  68  per  cent. ;  at  quarter 
gate,  62  per  cent.  The  generators  and  electrical  appara- 
tus made  by  Westinghouse  present  no  especially  new 
features  beyond  the  general  modern  practice  of  switch- 
ing and  isolation  as  designed  by  that  house.  The  gen- 
erators are  three-phase,  wound  to  3,000  volts,  and  static 
oil-cooled  transformers  step  up  to  30,000  volts  to  the 
line,  consisting  of  two  trunk  circuits  Avhich  are  carried 
on  one  line  of  structural  steel  poles  about  180  feet 
apart.  The  wires  are  7  mm.  copper,  and  are  24  inches 
apart. 

Prices  for  power  in  the  cities  named  vary  according 
to  amount  and  distance  from  generating  station.  At 
Salerno,  16  miles  distant,  200  h.p.  is  sold  for  $25  per 
h.p.  year,  on  a  24  hour  basis ;  larger  blocks  of  power 
are  sold  nearer  Naples  at  $30  per  h.p.  at  24  hours. 
There  are  two  consumers  near  Naples  using  800  and 
1,00  h.p.  each.    Coal  at  Naples  is  about  $8  per  ton. 

Gavet  Station,  French  Savoy. — This  installation  is 
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situated  ou  the  Romanche  river,  and  is  iu  the  heart  of 
the  French  Alps.  The  distinctive  features  of  this  river 
are  remarkable,  for  its  flow  is  very  small,  being  in 
dry  weather  only  about  300  sec.  feet;  while  the  flood 
discharge  is  thirty  times  as  much.  Its  descent  is  very 
rapid,  hence  high  heads  prevail,  and  in  the  seven  plants 
installed  on  twelve  miles  of  its  course  40,000  h.p.  is 
developed.  This  river  offers  a  notable  example  of  the 
utmost  development  of  mountain  sti-eams  for  power 
generation. 

The  power  is  used  for  numerous  electro-chemical 
industries,  including  calcium  carbide  works,  and 
esjiecially  the  "electric-steel"  works  of  Keller,  Leleux 
&  Company  at  Livet.  At  Livet  is  also  located  the  muni- 
cipal plant  for  Grenoble.  A  transmission  line  from  the 
latter,  24  miles  long,  to  Grenoble,  has  a  considerable 
portion  carried  on  wooden  poles  incased  in  from  1  to  2 
inches  of  concrete.    Unique  as  this  is,  it  appeared  to 


Vallorbe :  Section  through  Hydraulic  Governor. 

have  given  fair  satisfaction  in  the  llii-ce  ycai's'  opera- 
tion before  the  writer  saw  it. 

The  Gavet  station,  completed  in  !!)()(!,  is  l(i  niih\s 
from  Grenoble  and  has  an  output  of  5,000  h.p.  at  tlu' 
lowest  stage  of  the  river.  The  head  works  are  very 
ingenious,  having  besides  the  dam,  several  weirs  and 
settling  basins  for  the  purpose  of  freeing  the  water  of 
gravel,  sand  and  silt,  which  is  carried  in  great  (pumti- 
ties  in  mountain  streams.  The  flume  or  tunnel  ti)  the 
power  station  is  7,000  feet  long  and  about  10  feet 
square. 

The  tunnel  terminates  in  a  small  covered  i'lirehay 
high  up  the  face  of  the  cliff  above  the  station,  having 
outlets  for  two  penstocks  atui  one  spillway.  The  pen- 
stocks f(>llow  down  the  cliff,  and  are  7  feet  diameter, 
about  500  feet  long,  and  each  branclu's  to  the  llii-ee 


nuiin  and  two  exciter  units  at  the  rear  wall  of  the 
station. 

The  station  is  of  rubble  stone,  having  a  generating 
room,  commodious  switchboard  gallery,  wire  ducts, 
transformer  and  arrester  rooms.  The  writer  had  the 
pleasure  of  visiting  the  plant  on  February  ]4th.  1906, 
with  the  consulting  engineer,  IM.  Boissonas,  of  Geneva, 
who  pointed  out  many  of  the  new  features. 

The  turbines  develop  2,000  horse-power  each,  work- 
ing under  a  head  of  190  feet;  they  are  of  the  horizontal 
shaft,  single  spiral  Francis  type,  built  by  Piccard  Pictet 
&  Company,  of  Geneva.  The  distributor  gates  are 
swivel  style,  with  an  actuating  gates  ring  carried  on 
arms  fitted  with  springs,  to  j^ositively  take  up  lost 
motion.  The  governors  are  by  the  same  makers,  ar- 
ranged with  a  new  device  on  the  fly  balls,  to  stop  petty 
vibrations.  The  main  shafts  have  flywheels  and  Zodel 
flexible  leather  link  couplings. 

The  generators  are  by  Schneider  &  Company,  Cham- 
pagne, revolving  field  type,  three-phase,  4,000  volts, 
231  amp.  per  phase.  The  transformers  step  up  to 
26,000  line  voltage  the  same  as  at  the  Avigonet  station, 
with  which  this  station  will  at  times  be  run  in  parallel, 
24  miles  distant.  The  line  is  at  present  carried  on 
wooden  poles. 

Good  quality  steam  coal  in  Grenoble  costs  about  $5 
per  ton.  The  prices  of  the  Soeiete  Grenobloise  are,  in 
general,  as  follows:  For  24  hours'  service  the  average 
prices  (variable  on  account  of  distance)  ai'e,  say  for 
100  h.p.,  $30  per  h.p.  year,  and  for  500  h.p.  about  $26 
per  h.p.  year.  In  500  h.p.  quantities  prices  run  down 
as  low  as  $18  for  transmitted  power  and  even  to  $12 
at  the  station.  This  company  has  now  15  year  con- 
tracts for  about  15.000  h.p.,  with  some  customers  100 
miles  distant. 

Vallorbe  Development,  Switzerland. — Vallorl)e  is  a 
small  city  in  Canton  Vaud  on  the  Orbe  river,  north  of 
Geneva,  and  two  miles  from  the  French  frontier.  The 
river  empties  from  Lake  de  Joux,  which  is  800  feet 
above  the  valley,  through  an  underground  passage,  and 
commences  its  course  as  an  open  river  from  a  gigantic 
bulilding  spring. 

The  Vallorbe  plant  has  been  in  operation  since  1904 
with  five  units;  space  and  connections  are  arranged, 
however,  for  three  more,  while  ultimate  extensions  will 
provide  for  a  total  of  about  12  units  if  sufficient  water 
can  be  secured.  The  present  output  of  this  ])lant  is 
5,000  h.p. 

Hydraulically  this  development  is  most  remarkable, 
owing  to  the  nature  of  the  water  supply.  Lakes  de 
Joux  and  Brenet  have  six  and  seven  surface  outlets 
respectively,  but  the  main  discharge  is  the  subterranean 
river,  which  forms  the  Orbe.  In  order  to  get  sufficient 
water,  then,  all  the  small  surface  outlets  were  daniined, 
and  the  lakes  were  formed  into  a  huge  reservoir,  in 
which  the  concessions  permitted  the  fluctuation  of  the 
level  within  the  limits  of  12  feet,  artificially  controlled. 
At  certain  periods  ol'  the  year  these  lakes  have  regu- 
larly risen  a  number  of  feet,  according  to  a  law  deter- 
iiiiruMl  by  observations  (>xteiuliug  over  many  years. 
This  increase  is  now  i)arlially  secured  by  the  new 
works,  and  is  held  up  for  ])ower  purposes.  The  sub- 
teriMuejin  flow,  howevei-.  still  ])roceeds.  Hence  the 
(levelopuient  pres(Mits  the  nni(|ne  fealur(>  of  l)eing  de- 
|)en(!ent  entirely  on  s1or;ige  water  or  sneh  as  can  be 
stolen  fi-om  f  he  nal  nral  out  le( . 

The  water  taken  at  tlie  intake  in  the  lalce.  after 
passing  racks  ami  gates,  is  carried  by  means  of  a 
rectangular  coruM-efe  lined  funnel  to  a  point  on  the 
lower  hillside,  where  a   forehay  and  head  iunise  are 
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looatod.  The  tiuinel  conduit  is  ti  feet  ti  iiu  lics  wide, 
7  tVt't  hi^h  and  about  S.TOO  foot  lowix. 

The  forobay  works  can  bo  socii  liiiih  up  the  iiioiiii- 
tin  side.  Water  issuinjr  from  the  tuiiiu'l  lii-si  piisscs  ,i 
eoai-se  rai'k.  enters  a  ehaudter  lia\  iiiii'  an  overllow  weir 


I 


with  adjastable  crest,  thence  passing  head  gates  enters 
the  penstocks.  Overflow  water  spills  into  a  large 
chamber  from  which  steel  pipes  carry  it  down  the 
slope.  The  penstock  varies  in  diameter  from  48  inches 
at  the  top  to  40  inches  at  the  station,  the  respective 
thicknesses  of  plates  being  5-16  and  13-16  inch,  while 


till'  distributor  portion  within  the  building  is  1  inch. 
'I'lu'  total  length  of  penstock  is  about  2,000  feet ;  it  is 
carried  on  concrete  piers  with  heavy  anchorages  and 
tliere  are  four  ex])Hnsion  joints. 

Tlie  two  spill  i)ipes  ai'c  al)out  2, -400  feet  long,  about 


3  feet  diameter,  7-16  inch  plate,  and  with  rivets  counter- 
sunk on  inside.  These  have  several  expansion  joints 
and  automatic  air  entry  valves.  They  discharge  water 
into  the  river  below  the  power  house. 

In  a  plain  concrete  building  are  now  installed  live 
1.000  h.p.  units  and  two  exciters,  operating  under  a 


Roman  Plant  at  Tivoli :  Penstocks  under  165  ft.  head. 
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head  of  770  feet.  These  units  are  contained  in  a  room 
160  feet  long  and  40  feet  wide,  while  in  a  central  wing 
are  located  the  busses,  switches,  switchboards  and 
arresters. 

The  waterwheels  are  by  Escher,  Wyss  &  Company, 
having  single  nozzles  with  one  runner.  A  feature  of 
this  wheel  is  its  automatic  hydraulic  regulator.  In 
plants  of  this  pressure,  European  builders  are  using 
filtered  water  from  the  penstock  instead  of  oil  as  a 
medium.  This  involves  a  mechanical  filter  on  the  gov- 
ernor to  insure  clean  water.  Escher,  Wyss  have  what 
they  call  a  "revolving  filter,"  F.  which  can  be  worked 
by  hand.  The  cycle  of  operation  from  the  fly  balls  to 
the  relay  valve,  with  its  fine  adjustment  to  prevent 
"racing,"  through  the  lever  system  to  the  regulating 
valve  S,  thence  to  the  main  cylinder  and  piston  P,  and 
to  the  throttling  lip  L,  can  be  readily  followed.  The 
generators  are  built  by  the  Oerlikon  shops  and  are 
3-phase,  50  cycles,  13,500  volts  at  375  r.p.m. ;  they  are 
connected  to  the  wheels  with  Zodel  couplings.  The 
switching  is  specially  interesting,  owing  to  the  wide 
system  of  distribution,  but  it  is  simplified  by  having 
no  transformers.  Instrument  pedestals  of  American 
type  are  installed,  and  the  chief  operator  from  his 
gallery  can  easily  control  all  operations  of  the  station. 
A  unique  arrangement  of  hydraulic  jet  lightning  arres- 
ter is  installed  on  a  floor  above  the  gallery.  This  com- 
bines a  horn  type  arrester  with  a  water  resistance 
together  with  a  choke  coil  and  metallic  ground  wire. 

For  the  distribution  of  this  power  and  that  from 
the  lower  station  there  is  planned  a  network  of  over 
250  miles  of  line,  the  farthest  point  served  being  about 
50  miles  distant.  A  characteristic  is  the  widely  scat- 
tered network  of  power  service.  The  total  population 
in  the  localities  is  about  100,000,  the  number  of  locali- 
ties or  communes  designed  to  be  served  is  212,  with 
235  transformer  stations.  This  is  a  striking  example 
of  the  extensive  detail  of  distribution  which  European 
companies  are  now  carrying  out,  and  both  the  people 
and  the  power  companies  of  Ontario  can  at  the  present 
time  benefit  materiallv  by  following  Swiss  lead  in  this 
respect. 

The  power  in  these  places  is  used  for  lighting, 
street  railways,  cement  and  brickyards,  all  manner  of 
agricultural  needs,  such  as  churning,  etc.,  watch- 
making, weaving  and  miscellaneous  shops  and  in- 
dustries. 

Small  transforming  stations,  of  standard  design, 
about  10  feet  by  12  feet  inside  and  27  feet  high  with 
3  floors,  are  erected  in  many  localities.  These  are  built 
of  brick  or  concrete  and  are  cheap  and  neat  in  appear- 
ance.   Some  in  city  streets  and  parks  are  most  artistic. 

Prices  are  as  follows:  For  light,  16  c.p.  lam])s,  fi-om 
400  to  800  hours  per  year,  $3.60 ;  over  800  hours.  -1^4.40. 
For  heating,  8  cents  per  kilowatt  hour.  For  motors, 
flat  rate,  on  11  hour  basis,  less  than  1  h.p..  .'t!60  per  vear; 
1  to  2  h.p.,  $40;  9  to  11  h.p..  .$37;  25  h.p.,  $33;  50  h.p., 
$30;  100  h.p..  .$29.  On  24  hour  basis  add  25  per  cent, 
to  above  figures.  For  motor's  on  meter  rates,  from  2.5 
cents  per  kw.  at  1  h.p..  down  to  1.4  cents  at  100  h.p. 


Tenders  were  recently  taken  for  the  installation  of 
telephones  for  the  Ilamiota,  Man.,  municipal  system. 
Joseph  Andrews  is  Secretary-Treasurer,  Ilamiota,  i\lan. 


Articles  of  incorporation  have  been  filed  for  the 
Minto  Rural  Telephone  f!oni|)any.  with  a  capital  stock 
of  $10,000.  Tll(^  pi-incipal  office  will  be  located  in 
riarriston.  Ont. 


Peterborough  Integ'rating-  Wattmeter. 

The  Peterborough  Integrating  AVattmeter  for 
alternating  current  is  now  being  placed  on  the  market 
by  John  Porman,  248-250  Craig  Street  AVest,  ^[ontreal. 
This  type  "D"  meter,  Mr.  Forman  claims,  is  designed 
to  meet  the  most  rigid  requirements  of  modern  Central 
Station  practice.  Its  construction  is  simple,  substan- 
tial and  practical.  It  is  the  result  of  years  of  experi- 
ence in  the  manufacture,  and  also  the  operation  of  in- 
tegrating wattmeters.  This  company  make  a  specialty 
of  electric  meters  and  furnishing  central  stations  with 
good  appliances  for  measuring  electrical  energy. 
The  Central  Station  manager  has  realized  the  useful- 
ness of  the  meter  system  as  a  businesslike  and  profit- 
able method  of  selling  electric  energy,  and  a  demand 
has  grown  for  a  sturdy,  accurate  and  reliable  meter. 
The  type  "D"  meter  is  designed  to  meet  this  demand. 
This  meter  is  symnu'trical  in  form  and  pleasing  in  ap- 


Peterborough  Integrating  Wattmeter. 


pearance.  It  is  furnished  with  a  metal  cover  having  a 
heavy  plate  glass  front.  It  has  been  found  that  the 
entire  glass  cover  is  not  substantial  and  has  been  elimin- 
ated. The  case  is  insiM-t  and  dust-in-oor  and  strongly 
constructed. 

The  comi)any  state  that  the  meter  is  e(piippe(l  witli 
the  best  sapphire  jewels  and  the  bottom  (if  the  main 
shaft  carrying  the  disc  is  concaved  witli  a  highly  pol- 
ished hardened  stell  hall  inserted;  that  it  possesses  a 
very  high  torque,  insuring  accuracy  on  low  loads,  and 
that  the  speed  of  the  meter  can  be  easily  regulated  by 
means  of  micrometer  or  screw  adjustment  providetl. 
They  state  also  that  it  records  under  a  load  of  less  than 
one  per  cent,  of  its  rated  capacity  and  registers  within 
two  per  cent,  of  rated  capacity  to  50  per  cent,  overload 
continuously  without  injury.  The  dial  reads  in  kilo- 
watt hours  without  a  consDuant.  Mr.  Forman  is  gen- 
eral saleman  and  controls  the  output  of  the  l'et<'rhoro' 
Integrating  Metei'.  having  introduced  it  throughout  the 
whole  of  Canada. 
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Exhibits    at   the  Canadian   National  Exhibition 

Modern  Machinery  and  Devices  for  the  Generation  and 
AppHcation  of  Electric  Power.    Varied  Display  of  Supplies. 


Tho  olei'trii-al  oxliiliits  at  tlu'  Canadian  National  Ex- 
hibit iiui  this  year  Avoro  soniowhat  si-attoivtl,  bein^ 
placi'il  partly  in  tho  Mai-hinory  HniUlini;-.  partly  in  tlio 
Proi-ess  Buililino:  and  partly  in  tho  .Maniiliu  tnrors'  An- 
nex. For  this  reason  they  did  not  make  much  of  a 
showin«r  altlionjrh  they  Avore  fairly  roprosontativo  of 
several  larjio  Canadian  bnsinosses. 

The  Canadian  Wostin<rhonso  Co.'s  exhibit  was  well 
l)laeed  near  tho  eentre  of  tho  Process  Bnilding,  where 
they  had  more  room  to  exhibit  their  appliances  than 
most  of  the  other  exhibitors.  They  showed  an  inter- 
esting: line  of  Nernst  lamps,  electric  fans,  and  irons, 
motors,  jronerators.  switch  boards,  transformers  and 
metei-s.  Their  exhibit  was  qnite  a  centre  of  interest 
to  visitors  in  this  buildinjr. 

The  Colville  Electric  Co.,  of  Toronto,  exhibited  a 
line  of  motors,  generators  and  art  tixlnrcs  which  made 
quite  an  attractive  showing. 

The  Canadian  Independent  Telephone  Co.,  of  26 
Duncan  Street,  Toronto,  showed  a  complete  line  of 
switch  boards,  telephones,  and  all  telephone  parts,  con- 
struction material,  protectors,  etc.  This  company  re- 
ported that  its  business  is  advancing  rapidly  and  that 
it  is  receiving  orders  from  all  parts  of  Canada,  as  well 
as  from  foreign  countries  such  as  France  and  Italy. 
It  has  also  received  an  interesting  communication  from 
St.  Petersburgh.  which  it  has  good  reason  to  expect  will 
lead  to  an  order. 

Ilarpell-Stokos.  Limited,  155  King  Street  West,  To- 
ronto. Winnipeg.  Edmonton  and  Vancouver,  showed 
among  other  things  a  number  of  Century  single  phase 
motors.  They  also  exhibited  the  well  known  Colonial 
porcelain  sign  letters  made  by  the  Colonial  Sign  &  In- 
sulator Co..  Akron,  Ohio,  for  w^hich  they  are  agents. 
An  interesting  part  of  their  exhibit  was  the  Excel  iron- 
clad irons  made  by  the  Excel  Electric  Heating  Co., 
of  New  York.  This  company  handle  also  the  "Ideal 
Standard"  dynamos  and  motors  made  by  the  Ideal 
Electric  &  Mfg.  Co.,  of  Mansfield,  Ohio.  Anoth.;r  or' 
their  specialties  is  the  United  States  flaming  arc  lamp 
of  3.000  candle  power  for  A.  C.  and  D.  C.  This  lamp  is 
of  the  open  flaming  type  giving  an  intense  light  of  sim 
color  or  pure  white.  Their  miniature  arc  gives  a  pure 
white  steady  light  of  1.000  candle  power. 

Joyner  &  Greene,  Toronto,  exhibited  their  well- 
known  specialty,  the  Dim-a-Lite,  a  portable  attachment 
for  dimming  a  single  incandescent  lamp.  It  gives  four 
changes,  "full,"  "dim,"  "very  low,"  and  "out,"  and 
is  good  for  any  lamp  from  20  to  60  watts.  They  also 
showed  a  line  of  Helios  are  lamps,  Solderene,  A.  &  J.  M. 
Anderson's  Railway  Line  material  and  the  D.  &  W. 
Fuse  Company's  products. 

In  the  same  booth  with  Joyner  &  Greene  was  ex- 
hibited the  Brand  Electrophone  Company's  electro- 
phone pocket  telephone  which  magnifies  sound  for 
those  who  are  hard  of  hearing.  This  is  an  attractive 
little  instrument  which  has  already  proved  itself  of 
great  service.  The  company's  office  is  at  .33-1  Spadina 
Avenue,  Toronto. 

The  Stromberg-Carlson  Telephone  Mfg.  Com- 
pany's products,  for  which  George  Beattie,  109  Vic- 
toria Street,  Toronto,  is  the  Canadian  representative, 
were  .shown  in  the  Agricultural  Implement  Building. 
They  included  a  complete  line  of  "Call  Apparatus"  for 
magneto  telephone  service  including  telephones,  switch- 


boards and  miscellaneous  parts;  also  a  variety  of  cen- 
tral energy  equipments. 

The  Fleming  Aerial  Ladder  Co.,  Limited,  52  Yonge 
Street  Arcade,  Toronto,  showed  the  Queen  City  ]\Iotor 
&  Dynamo  Company's  specialty,  the  Kay  motor.  The 
Fleming  Co.  have  bought  out  the  Queen  Co.  and  intend 
to  push  the  sale  of  the  Kay  motor  vigorously.  The 
Kay  products  include  multi-polar  bipole,  alternating 
current,  and  induction  motors,  as  w^ell  as  dynamos  for 
vai-ious  purposes  and  electric  organ  blowers. 

The  Toronto  &  Hamilton  Electric  Company,  of  99 
McNab  Street  North,  Hamilton,  had  an  extensive  ex- 
hibit of  direct  current  dynamos  and  motors  and  in- 
duction motors,  as  well  as  a  number  of  electrical  de- 
vices. The  company  make  a  specialty  of  their  induc- 
tion motor  which  they  claim  has  a  very  high  power  fac- 
tor and  is  of  the  highest  possible  efficiency. 

Langdon-Davies  Motors  (Canada),  Limited,  15  Alice 
Street,  Toronto,  ancl  London,  Eng.,  had  an  exhibit  of 
electric  motors  of  the  latest  type  including  A.  C.  &  D.  C. 
The  company  also  handle  generators,  switchboards, 
controllers,  commutator  grinders  and  other  el-3ctrital 
instruments.  One  of  their  specialties  is  the  Sigarera,  a 
high-speed  continuous  cigarette  making  machine. 

J.  F.  B.  Vaudeleur  had  an  extensive  exhibit  in  the 
Machinery  Building  of  the  products  of  the  various  Eng- 
lish companies  which  he  represents,  including  Evershed 
&  Vignoles  Bridge  Meggers,  combined  portable  volt  and 
ammeters,  portable  volt  meters  and  ammeters  for  A.  C. 
and  D.  C,  recording  volt  meters  and  ammeters,  both 
American  and  English  types;  Berry  Skinner  &  Com- 
pany's patent  foolproof  switch  gear  and  motor  start- 
ing panels,  and  Connolly  Bros,  insulated  wires  and 
cables;  the  Gilbert  Arc  Lamp  Company's  flame  lamps 
and  carbons;  the  Morgan  Crucible  ]\Iorganite  brushes 
and  Battersea  carbon  brushes;  T.  H.  &  J.  Daniels'  gas 
engines,  pumps,  suction  gas  plants,  and  pressure  gas 
plants;  Reavell  &  Company's  air  compressors,  vacuum 
pumps,  etc.,  and  Laurence  Scott  &  Company's  standard 
motors.  The  Gilbert  flaming  arc  lamps  shoAvn  by  Mr. 
Vandeleur  were  extremely  attractive.  They  are  used 
for  lighting  the  Thames  embankment,  London.  Eng., 
where  they  add  greatly  to  the  artistic  appearance  of 
the  whole  locality.  They  are  also  used  for  street 
lighting  in  Manchester  Avhere  they  have  given  great 
satisfaction. 

Jones  &  Moore  Electric  Co.,  Limited,  60  King  Street, 
West,  Toronto,  exhibited  a  60  k.w.  generator,  som?  A.C. 
,  motors.  Century  single  phase  motors,  D.C.  dynamos  and 
an  attractive  electric  cooking  outfit. 

The  Standard  Engineering  Co.,  43  Scott  Street,  To- 
ronto, attracted  much  attention  by  their  Standard 
Automatic  Feed  Regulators,  which  they  fittingly  des- 
cribe as  "The  watch-dog  of  the  boiler  room."  The 
company  also  make  the  Standard  Pump  Governor. 

The  Waterous  Engine  Works  Co.,  Brantford,  Ont., 
had  an  excellent  exhibit  in  the  centre  of  ^Machinery 
Hall,  including  a  McEwen  high-speed  automatic  en- 
gine of  56  horsepower.  It  supplied  energy  for  a  num- 
ber of  motors  in  the  Process  Building.  They  also  show- 
ed one  of  the  company's  patent  steam  fire  engines; 
which  was  sold  to  the  city  of  Vancouver. 

The  Canadian  Electrical  and  Motor  Company, 
Limited,  468  King  Street  West,  Toronto,  showed  a  60- 
horse-power  producer,  gas,  power  plant  in  operation. 
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This  plant  was  manufactured  by  the  Weber  Gas  Engine 
Company,  Kansas  City.  It  was  direct  connected  to  an 
electric  generator,  which  showed  conclusively  the  ex- 
cellent construction  of  the  plant  and  its  good  wearing 
qualities.  The  company  report  having  sold  several 
large  plants  in  Canada.  They  also  state  that  they  in- 
tend soon  to  erect  a  Canadian  factory  for  the  manufac- 
ture of  their  goods. 

The  James  Morrison  Brass  Manufacturing  Company, 
89  Adelaide  Street  West,  Toronto,  showed,  among  other 
things,  a  splendid  assortment  of  gas  and  electric  fix- 
tures, and  electrical  engineers'  and  contractors'  sup- 
plies. 

McDonald  &  Willson,  Toronto,  Montreal  and  Winni- 
peg had  a  most  attractive  exhibit  of  electric  light  fix- 
tures in  the  Process  Building. 

Keith  &  Fitzsimons,  111  King  Street  West,  Toronto, 
attracted  general  attention  by  their  beautiful  display 
of  electric  fixtures. 

Electrical  Specialties,  Limited,  12  Shuter  Street, 
Toronto,  had  an  attractive  exhibit  in  the  Automobile 
Building,  where  they  displayed,  among  other  things, 
their  popular  X  cells.  Their  products  also  were  to  be 
seen  in  several  of  the  other  electrical  exhibits. 

The  Northern  Electric  and  Manufacturing  Com- 
pany, Montreal,  showed  a  number  of  interesting 
articles.  Among  the  features  shown  were  the  number 
1317  and  1301  telephones  which  have  been  designed  for 
use  on  party  lines,  especially  those  equipped  with  push 
buttons,  wired  so  that  by  depressing  same  when  signal- 
ing, the  central  office  may  be  rung  without  ringing  the 
other  bells  on  the  line.  When  this  button  is  in  its  nor- 
mal position  the  other  parties  can  be  called  without 
ringing  central.  The  exhibit  also  included  Central 
Energy  and  Magneto  Switchboards,  Police  Signal  Ser- 
vice Telephone  as  adopted  by  the  Police  Department 
of  the  City  of  Toronto,  Street  Railway  Telephone  as 
adopted  by  the  Toronto  Railway  Co.,  Railway  Com- 
posite Telephone  and  Telegraph  System,  enabling 
telephone  and  telegraph  messages  to  be  transmitted 
simultaneously  over  grounded  telegraph  lines,  and 
fire  alarm  apparatus  as  adctpted  by  various  cities  and 
towns  in  Canada. 


The  telephone  contract  for  the  building  of  telephone 
lines  in  the  municipality  of  Morton,  Man.,  has  been  let 
to  Elliott  &  Welch. 


Local  telephone  companies  are  to  be  formed  at  the 
following  additional  places  in  Saskatchewan  :  Balgonie, 
Hanley,  Swift  Current,  Maple  Creek,  Melford,  Salt- 
coats, Wamsley,  Sedley,  Rouleau,  Estevan,  Briercrest, 
Wey])urn,  New  Osgoode,  Elmore,  Esterhazy,  Corulie, 
Wadena,  Wilcox,  Aberdeen  and  McTaggart. 


One  of  the  most  prominent  exhil)its  at  the  annual 
meeting  of  Ihe  Michigan  Electrical  Association  held 
in  Grand  Rapids,  August  18  to  21,  was  that  of  the 
Nernst  Lamp  Company,  of  Pittsburg.  The  exhibit  in- 
cluded a  full  line  of  the  new  Westinghouse-Nernst 
units,  multiple  and  single  glower,  for  alternating  and 
direct  current.  The  many  new  features  of  these  lamps 
especially  the  screw  l)urners  and  the  wafer  beaters, 
madf!  the  exhibit  one  of  unusual  interest  to  the  lighting 
man  present.  The  exhibit  was  beautifully  illuminated 
by  Westinghouse-Nernst  110  watt  units.  The  company 
was  represented  at  the  convention  by  Mr.  II.  A.  Browne, 
manager  of  the  Detroit  office  and  Mr.  J.  0.  Little,  man- 
ager of  the  publicity  department. 


WinnipeiT's  Electricity  is  Strong". 

Winnipeg  ratepayers  who  use  electric  lighting  have 
recently  been  told  that  they  are  paying  more  for  their 
light  than  is  necessary,  and  the  city  electrician  was  in- 
structed to  report  to  the  electric  inspection  office  at 
Ottawa  the  facts  in  reference  to  the  alleged  surplus  of 
voltage  supplied  to  electric  lamps  for  lighting  purposes. 
A  table  of  figures  showing  the  oversupply  of  voltage 
was  laid  before  the  board  by  the  city  electrician  and 
it  was  claimed  that  this  oversupply  resulted  in  the 
householder  paying  for  more  electricity  than  he  used, 
and  also  in  shortening  the  life  of  the  lamp. 

A  copy  of  one  of  the  recorded  charts  is  reproduced 
herewith  showing  the  result  where  the  recording  volt- 
meter was  placed  in  a  drug  store  on  the  corner  of  Notre 
Dame  and  Charlotte  Streets,  and  the  light  turned  on 
from  5.25  p.m.  to  2.45  on  the  following  day.  The 
record  shows  that  the  110  volt  light  was  forced  up 
from  125  to  130  volts.  The  erratic  movements  of  the 
"recorder"  from  8.30  p.m.  until  11  p.m.  are  accounted 
for  by  the  fact  that  the  theatre  and  opera  house  lights 


Chart  Illustrating  Winnipeg's  Strong  Lighting  Current. 


in  the  vicinity  were  shut  "off  and  on"  to  the  detri- 
ment of  the  110  volt  light  in  the  adjacent  drug  store. 
These  jumps  were  from  118  to  128  volts  and  very  fre- 
quent, as  will  be  noticed  in  the  accompanying  chart. 

The  city  electircian  sent  the  following  report  to 
the  Council,  who  referred  the  matter  to  Ottawa: 

Gentlemen, — As  per  your  in.structions  I  have  taken 
readings  of  the  voltage  delivered  by  the  Winnipeg  Elec- 
tric Railway  Co.  to  their  customers  for  electric  light- 
ing purposes  at  a  number  of  points  and  i)resent  the 
charts  herewith  for  your  information.  The  instrument 
used  was  a  recording  voltmeter  made  by  the  Bristol 
Co.  and  is,  I  believe,  accurate.    The  maximum  and 


minimum 

voltages  shown  are 

as  follows  : 

Chart  No 

Location. 

Maximum. 

.Minimum. 

1 

Langside  St. 

129  volls. 

112 

volts. 

2 

Langside  St. 

127  volts. 

111 

volts. 

3 

Young  St. 

127  volts. 

117 

volts. 

4 

Rupert  St. 

128  volts. 

122 

volts. 

5 

Rupert  St. 

127  volts. 

123 

volts. 

6 

King  St. 

127  volts. 

120 

volts. 

7 

King  St. 

130  volts. 

122 

volts. 

8 

King  St. 

140  volts. 

122 

volts. 
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TORONTO'S  PIONEER  ELECTRIC  RAILWAY 

How  the  First  Practical  Electric  Road 
in  America  Was  Operated  in  Toronto. 


Wostwavil  from  the  soutliorii  end  oi'  the  81  raeliaii 
avenue  briilu'e.'Toronto.  to  the  grounds  of  the  Canadian 
National  Exhibition,  there  is  a  stretch  of  abandoned 
railway  traek  which  in  its  way  is  one  of  the  most  inter- 
estiujr  pieces  of  roadbed  in  Canada,  writes  A.  J.  Clark 
in  the  Toronto  Globe.  The  purpose  for  which  this  track 
was  built  and  the  use  to  which  it  was  put  for  several 
years,  over  two  decades  ago,  may  of  course  retain  a 
place  iu  the  memories  of  quite  a  number  of  those  whose 
interest  at  the  time  Avas  not  of  the  fleeting  order.  It 
is  quite  safe,  however,  to  say  that  there  are  thousands 
who  are  not  aware  of  its  existence.  Even  those  who 
are,  may,  with  equal  safety,  be  counted  as  being  in  ig- 
norance of  the  facts  that  the  rows  of  grass  overgrown 
ties,  the  rails  rusting  under  alternate  sun  and  rain,  and 
the  toppling  high  board  fence,  separating  them  from 


Toronto's  First  Electric  Railway. 

the  parallel  tracks  of  the  Grand  Trunk  Railway,  are 
monuments  to  the  first  electric  road  in  Canada. 

From  careful  investigation  it  would  appear,  also,  that 
it  is  a  claim  well  within  the  truth  to  aver  that  these 
remains  represent  about  all  that  is  left  of  the  first  elec- 
tric road  brought  to  a  practical  commercial  basis  on 
the  American  continent. 

Dating,  as  it  does,  in  a  measure,  from  1884,  it  ante- 
dates by  about  three  years  what  is  claimed  to  be  the 
first  successful  venture  of  its  kind  in  the  Unites  States, 
namely,  the  street  railway  system  put  in  operation 
by  Mr.  Frank  J.  Sprague  at  Richmond,  Virginia.  At 
the  same  time  experiments  were  being  carried  on  by 
Prof.  Elihu  Thomson  and  the  engineers  of  the  Thom- 
son-Houston Company  at  their  works  in  Lynn,  Mass., 
but  while  America  was  still  trying  Canada  accomplish- 
ed. 

Mr.  J.  J.  Wight,  General  Manager  of  the  Toronto 
Electric  Light  Company,  to  whose  efforts  and  inven- 
tiveness, in  great  measure,  was  due  the  success  which 
attended  the  pioneer  electric  road,  kindly  consented 
to  supply  the  authoritative  facts  upon  which  the  pres- 
ent article  is  based  and  also  loaned  the  very  interesting 
photograph  of  the  Exhibition  "trolley"  train  which 
accompanies  it. 


hi  the  fall  of  1883  Mr.  C.  J.  Vandepoele,  a  manufac- 
turer of  fvirniture  in  Chicago,  being  much  interested 
in  electrical  matters  as  then  developed,  and  following 
out  experiments  then  being  made  in  Europe,  construct- 
ed an  experimental  model  of  a  car  and  used  an  electric 
dynamo  as  a  motor.  This  was  shown  at  the  Interstate 
Exposition  held  in  Chicago  in  that  year.  The  follow- 
ing year,  1884,  Mr.  Vandepoele  made  arrangements 
with  the  Exliibition  Association  of  Toronto  to  demon- 
strate the  possibility  of  running  a  ear  by  electricity 
at  the  Exhibition  grounds.  He  conveyed  the  current 
from  the  generating  dynamo  to  the  car  by  means  of 
strips  of  copper  led  in  a  box  laid  along  the  ties  between 
the  rails;  This  was  not  very  successful,  and  to  avoid 
an  entire  failure,  Mr.  Vandepoele  ran  an  overhead 
wire  with  a  sort  of  jack-in-the-box  arrangement  which 
by  means  of  a  spring  pushed  a  wheel  iip  against  the 
wire.   This  was  the  forerunner  of  the  present  trolley. 

The  necessity  for  a  connecting  link  between  the  city 
street  railway's  horse-car  terminus,  on  the  north  side 
of  the  railway  crossing,  on  Strachan  avenue,  and  the 
Fair  grounds  was  at  this  time  keenly  felt,  so  the  fol- 
lowing year  Mr.  Wright  took  charge  for  the  Toronto 
Electric  Light  Company,  and  what  was  kno^vn  as  the 
"Industrial  Exhibition  Electric  Railway"  became  a 
reality.  So  much  of  a  reality  was  it,  in  fact,  that  for 
several  years  or  until  the  electrification  of  the  Toronto 
Railway's  lines  the  little  system  annually  hauled  be- 
tween sixty  and  seventy  thousand  passengers  during 
the  ten  days'  continuance  of  the  Exhibition.  It  Avas 
remarkable,  too,  that  notwithstanding  the  high  voltage 
current  employed  (about  2,000)  all  this  Avas  accom- 
plished without  injury  of  any  kind  to  patrons  or  oper- 
ators. 

The  undertaking  at  the  outset  Avas  one  requir- 
ing both  courage  and  ingenuity,  for  each  forAvard  step 
had  practically  to  be  made  in  the  dark.  There  were 
no  precedents  to  follow;  no  patterns  conveniently  num- 
bered and  stored  aAvay  upon  which  to  fall  back  Avhen 
some  unexpected  contingency  arose.  Everything  had 
to  be  made  for  the  occasion  in  the  most  pronounced 
sensp  of  the  word. 

First  came  the  building  of  the  machines  for  generat- 
ing the  necessary  poAver.  These  were  installed  in  the 
general  Machinery  Hall  at  the  Exhibition  grounds,  and 
were  built  to  give  50,000  horse  poAver.  Next  came  the 
equipmenut  of  the  train,  for  the  single  car  idea  had 
not  yet  presented  itself.  Indeed,  even  if  it  had  and 
the  public  had  been  invited  to  take  seats  on  the  same 
car  with  the  man  engaged  in  manipulating  the  illusive, 
mysterious  and  deadly  current,  it  is  extremely  doubt- 
ful if  the  above  figures  as  to  patronage  Avould  be  on 
record. 

But  to  get  back  to  the  equipment  of  the  line.  The 
motor  for  the  "locomotive  car"  Avas  the  next  consid- 
eration, and  it  had  to  be  built  specially  for  the  purpose. 
Wliat  this  "locomotiA^e"  looked  like  may  best  be  gath- 
ered from  the  reproduced  photograph.  The  motor 
Avas  connected  Avith  the  driving  Avheels  of  the  car,  and 
its  speed  reduced  to  that  of  the  driA'ers  by  a  system 
of  counter-shafts  and  leather  belts. 
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The  current  was  conveyed  along  the  Exhibition  line 
by  means  of  an  overhead  wire  and  the  return  effected 
throug^h  grounded  rails,  the  latter  being  of  regulation 
railway  type.  The  "trolley  pole,"  if  such  it  might  be 
called,  was  quite  unlike  the  simple  arrangement  of 
the  present,  but  it  enjoyed  one  distinct  advantage ;  it 
was  equally  ready  for  business  whether  the  car  was 
run  forward  or  backward.  In  this  it  was  well  suited 
to  the  use  to  which  it  was  put,  as  the  little  road  was 
a  straightaway  affair,  each  return  trip  being  made  by 
backing  up  to  the  starting  point. 

The  motor  car  or  "locomotive"  drew  behind  it  three 
trailers,  single  truck  flat  cars,  equipped  with  cross 
seats,  each  having  four  double  seats  back  to  back. 

One  of  the  greatest  difficulties  experienced  in  the 
early  operation  of  the  line  was  the  getting  of  men  who 
cared  to  undertake  the  handling  of  the  motor,  accom- 
panied, as  its  stopping  and  starting  often  Avas,  by  sun- 
dry blinding  flashes,  serpentlike  hisses  and  ominous 
internal  mutterings,  and  for  much  of  the  time  Mr. 
"Wright  was  forced  to  be  his  own  motorman.  In  this 
way  he  was  often  at  the  trying  post  from  8  o'clock  in 
the  morning  until  11  o'clock  at  night. 

On  one  occasion,  in  backing  up  the  train,  the  rear 
ear  left  the  rails,  owing  to  the  defective  handling  of  the 
brakes,  crashed  through  the  fence  and  pulled  after  it, 
into  the  adjoining  railway  cut,  the  entire  rolling  stock 
of  the  road.  For  a  short  time  things  looked  dark  for 
the  future  of  electric  railroading,  but  every  available 
man  about  the  Exhibition  was  pressed  into  service 
and  the  whole  outfit  was  carried  bodily  up  the  bank 
and  replaced  on  the  rails.  It  was  then  feared  that  the 
accident  would  have  a  depressing  effect  on  patronage, 
but  even  the  first  trip  after  things  were  set  to  rights 
showed  no  falling  oft'  in  that  respect,  and  the  incident 
was  soon  forgotten. 

Even  at  the  close  of'his  several  years' successful  con- 
duct of  his  experimental  line,  Mr.  Wright  was  far 
from  sanguine  as  to  the  real  value  of  electricty  as  a 
motive  power;  and  now  tells  with  a  smile  that  the  dif- 
ficulties to  1)e  overcome  seemed  so  great  that  it  was 
his  opinion  that  the  system  could  never  be  used  in  the 
crowded  streets  of  a  city.  Just  how  far  that  estimate 
was  wide  of  the  mark  we  all  know  now,  but  even  this 
opinion  was  not  further  astray  than  that  of  the  scien- 
tist who  demonstrated  the  mathematical  impossibility 
of  a  steamboat  being  able  to  carry  coal  enough  to  push 
itself  across  the  Atlantic.  Among  the  most  interested 
spectators  during  the  first  year  or  two  of  the  running 
of  the  Exhibition  road  were  the  locomotive  engineers 
of  the  Grand  Trunk  Railway.  They  would  look  through 
the  fence  with  great  curiosity  and  the  remarks  they 
would  make  on  the  new  arrival  were  quite  character- 
istic. They  would  say,  "That  thing  would  never  pull 
a  train  of  freight  cars."  "That  thing"  certainly  would 
not,  but  it  contained  the  germ  of  the  present  day  elec- 
tric locomotive  that  not  only  will  i)ull  a  freight  train, 
but  two  or  three  of  them,  as  at  that  time  constituted, 
and  at  a  speed  of  sixty  miles  an  hour  at  that. 

In  marked  contrast  with  his  somewhat  pessimistic 
oiitlook  of  twenty  years  ago.  Mr.  Wright  to-day  con- 
siders that  it  is  not  an  idle  dream  to  look  forward  to 
the  time  when  all  lines  of  transportation  in  Ontario, 
even  trimk  lines,  will  he  operated  by  electricity  gener- 
ated by  the  I'rovince's  great  water  falls. 

The  second  electric  road  in  Canada,  and  one  which 
has  often  been  credited  with  liaving  been  the  first,  was 
a  line  between  Tliorold  and  St.  Catharines.  A  peculiai- 
ity  of  this  road,  which  makes  it  worthy  of  mention  in 


the  present  connection,  was  that  instead  of  a  single 
trolley  and  the  grormded  rail  return,  there  were  two 
wires  overhead,  a  positive  and  a  negative.  A  four- 
wheeled  carriage  ran  upon  the  top  of  these  wires,  two 
wheels  on  each,  and  was  towed  by  a  flexible  cable  from, 
the  car.  A  result  of  this  arrangement  was  that  when 
the  'trolley  was  off"  instead  of  a  pole  flying  up  into  the 
air  the  Avhole  apparatus  came  thundering  down  upon 
1  he  roof  of  the  car,  to  the  manifest  discomposure  of  ner- 
vous passengers. 

In  1887  the  Exhibition  Association,  as  an  expression 
of  esteem,  presented  Mr.  Wright  with  a  handsome  sil- 
ver tea  service  and  an  illuminated  address  setting  forth 
their  appreciation  of  his  success  in  providing  a  means 
of  transportation  which  had  been  of  great  assistance 
in  handling  the  yearly  crowds. 

The  address,  which  is  signed  by  the  late  John  With- 
I'ow,  as  president,  and  the  late  Donald  C.  Ridout  as 
chairman  of  the  Macihnery  Committee,  is  treasured 
by  its  recipient  as  a  memento  of  an  experience  which 
he  now  looks  upon  as  having  blazed,  to  no  inconsider- 
able degree,  the  way  for  the  wonderful  development  of 
to-day  in  the  electrification  of  both  urban  and  suburban 
railway  systems. 


Recent  Publications. 

The  McGraw  Publishing  Company,  New  York,  have 
issued  a  handy  little  book  upon  hydro  electric  develop- 
ment, written  by  Preston  Player.  At  a  time  when 
hydro-electric  developments  are  attracting  wide-spread 
interest  from  investors,  capitalists  and  bankers  this 
book  will  be  very  welcome.  Its  subject  matter  is  more 
in  the  nature  of  a  discussion  than  a  treatise,  and  its 
object  is  to  indicate  the  information  which  should  be 
obtained  in  order  to  afford  a  definite  basis  for  a  decision 
as  to  the  merits  of  any  proposed  undertaking.  The 
book  combines  the  merits  both  of  brevity  and  thorough- 
ness, and  should  be  found  extremely  useful. 

The  Standard  handbook  for  electrical  engineers, 
second  edition  corrected,  has  been  issued  by  the 
McGraw  Publishing  Company.  No  new  material  has 
been  added  to  this  edition,  with  the  exception  of  direc- 
tions for  resuscitation  from  electric  shock.  Care  has 
been  taken  to  render  the  data  contained  in  the  book 
as  accurate  as  possible.  This  excellent  handbook  has 
obtained  wide  popularity  and  has  already  beeu  adopted 
in  thirty  iiniversities  and  colleges  as  a  text  book.  It 
is  attractively  published,  bound  in  leather  and  well 
indexed. 

Questions  and  Answers  in  Electrical  Engineering, 
by  A.  E.  Moore,  A.M.I.E.E.,  and  Frank  Shaw,  published 
by  Longmans.  Green  &  Company,  London,  is  a  small 
book  with  a  great  deal  of  information  in  it.  It  has 
been  compiled  j)rimarily  for  the  assistance  of  students 
intending  to  become  candidates  for  the  elementary  ex- 
amination in  electrical  engineering,  held  by  the  city 
and  guilds  of  London  Institute.  The  book  is  a  compila- 
lion  of  the  quest  ions  set  by  the  Institute  in  the  prelimin- 
ary grade  on  electric  lighting  fnnn  18*)S  to  1907  with 
solutions  to  all  questions. 

Audel's  Gas  Engiue^lanual,  a  practical  treatise  with 
illustrations  and  diagrams,  published  by  Theo.  Audel  & 
("ompany,  New  York,  deals  extensively  with  the  theory 
and  maiuigement  of  gas,  gasoline  and  oil  engines,  and 
includes  chapters  on  producer  gas  plants,  marine 
motors  and  automobile  engines.  The  book  is  primarily 
intended  for  the  use  of  gas  engineers  and  machinists 
operating  machines  driven  by  gas  engines.    Its  scope 
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for  this  roasoii  is  lun-ossarilv  liiiiilcd.  luil  llic  iiirni-iiia- 
tion  (.■ontainoil  ^ivos  ovidtMU-o  of  hciiijj;  hascd  upon  loiii;- 
experioiu'o  aiul  tht>  most  ivooiit  pract Thcro  arc  a 
mimbor  of  useful  i-liapttM-s  jrivinj;'  ilotailod  doscrii)!  ion 
of  souio  of  the  staiulard  types  of  luotleni  gas,  gasoline 
and  oil  engines,  whieh  will  help  engineers  to  familiarize 
themselves  with  the  in-incipal  Tonus  of  engines,  and 
will  be  of  assistance  to  any  intending  purchaser  in  the 
selection  of  an  engine. 

Electrical  Contracting,  by  licuis  .\ucrbachcr, 
I>ublished  by  the  Mcdraw  Publishing  Company,  deals 
in  a  useful  manner  with  such  matters  as  shop  system, 
estimating,  wiring,  construction  methods,  and  business 
getting.  It  is  written  for  the  wireman  and  contractor, 
and  gives  him  a  lot  of  ]iractical  hints  on  the  latest 


construction  methods  and  various  means  of  increasing 
his  income.  A  sj-stem  of  accounting  is  described  which 
will  be  serviceable  to  electrical  contractors  by  helping 
them  to  detect  financial  leaks  and  to  systemize  their 
accounts.  The  devices  and  wiring  methods  described 
are  those  only  which  have  been  approved  by  the  Under- 
writers.   The  book  contains  a  number  of  illustrations. 

The  McGraw  Publishing  Company  have  issued  a 
treatise  upon  telephone  law  and  the  organization  and 
operation  of  telephone  companies,  written  by  A.  H. 
^IcMillan,  late  editor  of  the  American  Telephone  Jour- 
nal, and  a  member  of  the  Bay  City,  Michigan,  bar.  The 
book  is  largely  the  result  of  the  author's  studies  as  a 
legal  editor,  and  is  intended  not  for  practising  lawyers 
so  much  as  for  those  actually  engaged  in  the  telephone 
business.    It  is  therefore  not  exhaustive,  but  gives  in 


a  comi)act  and  concise  forin  inuch  legal  information 
wiiicli  will  be  of  value  to  the  ])ractical  telephone  man. 

Francis  B.  (Jrocker,  K.M.,  P.H.U.,  has  published  a 
t  reatise  upon  dynamo-electric  machinery,  Avhich  is 
copiously  illustrated,  and  issued  by  the  American 
School  of  (,-orrcs])ondence,  Chicago.  The  book  contains 
an  authoi'itativc  treatise  on  theory,  construction  de- 
tails, calculation,  characteristic  curves,  and  design  of 
dynamo-electric  machinery.  The  method  adopted  in 
the  preparation  of  the  book  is  that  which  the  American 
School  of  Correspondence  has  developed  and  employed 
for  many  years,  making  it  a  useful  source  of  education 
for  the  busy  working  man. 

Von  Schon's  Ilydro-Electric  Practice  published  by 
J.  1\  Lipi)incott  Company,  Philadelphia  and  Loudon, 
is  an  exhaustive  treatment  upon  its  subject.  The 
author,  Mr.  H.  A.  E.  C.  von  Sehon,  is  a  civil  and 
hydraulic  engineer,  and  a  member  of  the  American 
Society  of  Civil  Engineers.  The  book  is  a  practical 
nuinual  of  the  development  of  water  power,  its  con- 
version to  electric  energy,  and  its  distant  transmis- 
mission.  It  is  extensively  illustrated  and  is  published 
in  an  attractive  style.  The  purpose  of  the  volume  is  to 
place  within  the  reach  of  the  promoter,  investor  and 
practitioner,  an  analytical  treatment  of  hydro-electric 
practice  in  all  its  phases  from  conception  to  realization. 
The  subject  is  really  in  two  parts,  the  first  being  an 
analysis  of  a  hydro-electric  project,  written  for  the  lay- 
man. The  second  part  with  designing  and  equipping 
the  plant  and  is  written  for  the  student  and  practition- 
er. The  book  covers  the  subject  in  a  thorough  manner 
and  will  prove  a  valuable  addition  to  any  electrical  en- 
gineer's library. 

The  Westinghouse  Company  have  issued  an  instruc- 
tive pamphlet,  number  5034,  upon  the  "Type  L  Triple 
Valve"  of  the  Westinghouse  Air  Brake  Co.  The  pam- 
phlet sets  forth  in  an  attractive  manner  the  utility  of 
the  triple  valve  and  its  many  good  points,  chief  among 
whieh  are  its  quick  recharge,  quick  service,  graduated 
release,  and  high  emergency  cylinder  pressure.  The 
pamphlet  is  well  illustrated.  An  instruction  pamphlet 
on  the  A.  M.  S.  Brake  Equipment  has  also  been  issued 
by  the  Westinghouse  Traction  Brake  Co.  The  pamphlet 
includes  a  qiiantity  of  useful  information  and  rules  for 
operating  the  A.  M.  S.  Brake  Equipment,  and  single, 
motor  and  trailer  ears. 

The  Hill  Electric  Switch  Co..  Limited.  1560  St. 
Lawrence  Boulevard,  Montreal,  have  issued  a  bulletin 
descriptive  of  a  few  of  their  products.  The  bulletin 
deals  particularly  with  their  type  "D"  switches.  It 
also  inchules  a  price  list  of  their  style  "D"  products, 
which  shows  them  to  be  well  worth  enquiring  into. 
Their  style  "D"  is  listed  in  various  forms,  including 
single  pole,  single  throw;  single  pole,  double  throw; 
double  pole,  single  throw ;  double  pole,  double  throAV ; 
three-pole,  single  throw,  and  three-pole,  double  throw. 
Their  type  "E"  time  switch  is  also  included  in  an  in- 
sert. This  is  a  simple,  inexpensive  device  for  turning 
off  light  at  a  pre-determined  time.  It  allows  the  user 
to  close  his  place  of  business  and  leave  his  show  win- 
dows and  signs  in  a  blaze  of  light  without  the  neces- 
sity of  any  one  returning  to  put  the  lights  out  at  a 
later  hour. 

An  attractive  booklet  upon  boilers  and  accessories, 
issued  by  the  Jenckes  Machine  Company,  Sherbrooke, 
Que.,  has  reached  us.  The  booklet  describes  the  var- 
ious products  of  the  company  and  tells  in  a  convincing 
manner  of  their  excellent  qualities. 

The  Jenckes  Company's  facilities  have  recently  been 


Pleased  With  Results 


The  following  unsolicited  letter  is  strong 
testimony  to  the  benefits  to  be  derived  from 
advertising  in  the  "  Electrical  News." 

Electrical  Specialties  Limited, 
12,  14,  16  Shuter  Street, 
Toronto,  Ont.,  Aug.  25th  1908. 

Canadian  Electrical  News, 

Confederation  Life  Bldg., 
City. 

Gentlemen  :— 

It  gives  us  great  pleasure  to  state 
that  the  small  advertisement  which  we  had 
in  your  valued  paper  proved  for  us  very  suc- 
cessful indeed,  for  an  enquiry  which  we  re- 
ceived on  June  9th  from  British  Columbia 
has  led  to  a  contract  for  24,000  X  Cells,  which 
we  have  received  in  to-day's  mail. 

Of  course,  we  had  quite  some  other  busi- 
ness which  came  through  your  medium,  but 
the  one  mentioned  above  we  can  trace  to 
your  paper  only. 

We  beg  to  enclose  new  wording  for  our 
advertisement  for  your  next  issue,  and 
remain, 

Yours  truly, 

Electrical  Specialties  Limited. 
Alfred  Landau, 

General  Manager. 
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augmented  by  the  erection  of  extensive  branch  works 
at  St.  Catharines,  Ont.  The  product  of  the  two  shops 
includes  horizontal  return  tubular,  vertical  tubular  and 
locomotive  type  boilers  for  medium  or  high  pressures, 
as  well  as  steel  penstocks,  steel  smokestacks,  smoke 
connections,  tanks,  refuse  burners,  water  towers,  stand 
pipes,  and  all  manner  of  steel  plate  work.  The  shops 
are  equipped  with  the  most  improved  machinery  and 
are  in  a  better  position  than  ever  to  handle  a  large  vol- 
ume of  business  expeditiously.  They  contract  for  com- 
plete steam  power  plants,  including  engines.  Any  one 
in  need  of  such  products  will  do  well  to  obtain  a  copy 
of  this  booklet. 

"The  Motorman  and  His  Duties,"  a  handbook  of  the 
theory  and  practice  of  electric  railway  car  operation,  was 
written  some  time  ago  'by  Ludwig  Gutmaun,  consulting 
electrical  engineer.  Five  editions  have  been  printed  and 
sold.  The  sixth  edition  comprises  a  revision  and  en- 
largement by  Lawrence  E.  G-ould,  editor  of  the  Electri- 
cal Railway  Review.  The  book  explains  in  a  simple  way 
the  fundamental  principles  underlying  the  operation  of 
an  electric  railway  car  and  outlines  clearly  the  relation 
existing  between  the  track,  power  station,  distribution 
circuits  and  the  car  itself.  Its  language  is.  devoid  of 
mathematics  and  technicalities.  The  fundamental  prin- 
ciples 'of  the  electric  motor  are  introduced  in  the  second 
chapter.  The  third  chapter  considers  the  generating  and 
distribution  of  power,  outlining  the  essential  parts  of  a 
power  station  and  defining  the  method  now  most  gener- 
ally used  for  distributing  current. 

Other  chapters  deal  with  the  working  conductor  and 
the  use  of  transmissio  lines ;  the  constructional  details  of 
electric  railway  motors  of  standard  types;  car  wiring 
and  parts ;  and  the  principles,  construction  and  methods 
of  'Operation,  of  controllers  of  various  standard  types. 
The  latest  types  of  multiple-unit  control  and  drum  con- 
trol using  uxiliary  contractors  are  also  considered. 

A  useful  chapter  is  one  showing  how  troubles  on  the 
road  may  be  prevented  or  remedied.  A  glossary  de- 
scribing the  principal  terms  and  individual  parts  men- 
tioned is  a  valuable  part  of  this  book.  The  book  is  pro- 
fusely illustrated. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce  re- 
ports contain  the  following  trade  enquiries.  Readers  of 
"The  Canadian  Electrical  News"  may  obtain  the  names 
of  enquirers  by  writing  us.   State  number  of  enquiry. 

1176.  Cables. — A  London  firm  dealing  in  electrical 
cables  (manufactured  in  France  and  Switzerland) 
wishes  to  get  into  touch  with  Canadian  buyers. 

1181.  Agents.— A  Scottish  firm  wishes  to  appoint 
Canadian  agents  for  the  sale  of  iron,  steel,  brass  and 
copper  wire,  steel  wire  ro])es,  galvanized  sheets,  cast- 
ings and  similar  goods. 

1199.  Mica. — A  i\Ianchester  electrical  company 
seeks  supplies  of  amber  mica  and  would  be  pleased  to 
hear  from  (Canadian  producers  and  shippers. 

1278.  Fittings. — A  Birmingham  firm  enciuires  for 
buyers  of  gas  and  electrical  fittings. 

1325.  Machinery. — A  firm  in  the  Argentine  Repiil)lic 
desires  to  sccufc  the  agency  of  some  Canadian  tnanu- 
facturcfs  of  agi'irnlt  iiral,  indiislrial  iuid  clccl  rical 
machinery. 


R.  R.  Houghton,  secretary-treasurer,  rural  munici- 
pality of  Strathcona,  Belmont,  ]\Ian.,  has  just  taken 
tenders  for  the  construction  of  telephone  lines. 


Death  of  Mr.  T.  Edward  Lamb. 

It  is  with  much  regret  that  we  record  the  death  of 
Mr.  T.  Edward  Lamb  of  the  firm  of  Laurie  &  Lamb, 
consulting  and  contracting  engineers,  Montreal.  Mr. 
Lamb  passed  away  at  Caledonia  Springs  on  the  13th 
iiit.  after  a  very  brief  illness.  His  death  was  quite 
unexpected,  as,  on  leaving  Montreal  a  couple  of  days  be- 
fore, he  expressed  his  intention  of  returning  to  the 
office  within  a  few  days.  Mr.  Lamb  was  only  forty-four 
years  of  age,  and  was  an  engineer  of  exceptional  abil- 
ity. Pie  was  well-known  among  mechanical  engineers 
from  one  end  of  Canada  to  the  other,  having  been  for 
many  years  siaperintendent  and  chief  engineer  of  the 
original  Laurie  Engine  Company,  Montreal.  Many 
now  holding  important  positions  in  mechanical  en- 
gineering circles  passed  under  his  control  as  apprentices 
or  engineers.  The  loss  is  a  severe  one  to  his  partner, 
Major  W.  H.  Laurie,  with  whom  Mr.  Lamb  has  worked 
continuously  since  leaving  school  at  the  age  of  seven- 
teen, when  he  entered  the  service  of  John  Laurie  &  Bro. 
(afterwards  formed  into  the  Laurie  Engine  Company), 


The  Late  T.  Edward  Lamb,  of  Laurie  and  Lamb. 

as  apprentice  draftsman,  rising  subsequently  to  the 
positions  of  chief  draftsman,  shop  foreman,  superin- 
tendent and  chief  engineer.  The  late  Mr.  Lamb  had 
been  in  partnership  with  Major  Laurie  for  the  last 
three  years.  He  was  a  prominent  member  of  the 
Episcopal  Church,  being  a  church  warden  of  St.  Luke's 
Church,  Montreal.  Mr.  Lamb  was  a  Freemason,  and 
also  a  member  of  the  Canadian  Society  of  Civil  En- 
gineers. 


Trade  Notes. 

The  Packard  I]kH'tric  C<iini)any,  of  St.  Catharines, 
Ontario,  are  sup|)lying  a  nundx'i-  of  large  transformers 
for  the  American  Cynamid  Company.  Niagara  P"'alls, 
Ont.,  and  Elcdric  Metals,  Limited",  Welland,  Ont. 
These  include  one  of  k.w.,  seven  ol"  SOO  lew..  Tour 
of  IB;")  k.w.,  and  three  of  S.')  k.w. 

The  Eugene  K.  I*liilli|)s  El(>ct rical  Works  aniu)unce 
the  removal  oF  their  Toronto  office  from  ilO  Adelaide 
Street  West  to  Rooms  804  to  80;").  Traders  Bank  Build- 
ing, wher<>  tlieii-  represcMit at i ve.  J\lr.  J.  P.  Thomson,  will 
be  pleased  to  meet  their  customers  and  friends. 


I  I 

TELEPHONE  TOPICS 

\    ■ 


Independent  Telephone  Convention. 

Tlu'  tlui-il  aiiiuiiil  roin  I'll!  oi'  tlie  (.'aiuulian  iu- 
dependent  Tolophone  Association  was  held  in  the  City 
Ilall.  Toronto,  on  AVednosday,  Sept.  9th.  A  prepara- 
tory meetinj;  of  the  exeentive  eoniniittee  was  held  on 
Tuesday  evening,  and  the  biisiness  meetinsj;  eoninienced 
on  Wednesday  at  10  a.m.  From  the  interest  which  was 
taken  in  the  meeting  beforehand,  it  was  certain  that 
there  would  be  a  large  attendance  and  that  the  discus- 
sions and  business  would  be  thorough  and  complete. 
Amoug  the  prominent  men  who  were  expected  to  be 
present  and  address  the  meeting  were  the  following: 
lion.  Richard  Turner.  Hon.  Jules  Allard,  Ton.  Adele 
Turgeon,  and  Sir  E.  B.  Garnean.  of  Quebec;  Rodolphe 
Forget,  M.P.,  ^lontreal ;  J.  11.  Shoemaker,  President  of 
the  Iowa  Independent  Telephone  Association,  and  J. 
B.  Ware.  Secretary  of  the  International  Independent 
Telephone  Association. 

An  invitation  was  extended  to  the  members  of  the 
Farmers'  Institutes  who  were  holding  a  meeting  at  the 
Canadian  National  Exhibition,  on  September  8th  and 
9th,  to  be  present  and  listen  to  the  proceedings  on  the 
afternoon  of  September  9th.  A  number  of  the  farmers 
attended  and  found  the  subjects  discussed  were  of 
much  interest  to  them. 

The  meeting  was  opeiaed  by  an  address  of  welcome 
from  the  Mayor  of  Toronto  and  the  Chairman  of  the 
Civic  Reception  Committee.  A  reply  on  behalf  of  the 
A.ssoeiation  was  made  by  Mr.  T.  R.  Mayberry,  M.L.A. 
This  was  followed  by  the  President's  address,  the  re- 
ports of  the  Secretary  and  Treasurer,  and  the  appoint- 
ments of  committees.  After  this  the  Association  settled 
down  to  the  discussion  of  the  various  topics  which  had 
been  arranged. 

The  topics  for  discussion  and  the  members  arranged 
to  introduce  them  were  as  follows :  Bell  Connections, 
Dr.  W.  Doan ;  Independent  Telephones  at  Railway 
Stations,  C.  Skinner;  Organization  of  Rural  Companies, 

(a)  Mutual  vs.  Joint  Stock  Companies,  A.  R.  Walsh; 

(b)  Rural  Line  Equipment  and  the  Best  Way  to  Serve 
the  Farmers,  F.  A.  Dales;  Telephone  Rates,  (a)  Rates 
to  be  Charged,  and  the  Best  Form  of  Collecting,  A. 
Hoover;  (b)  To  What  Extent  Should  Free  Service  be 
Given.  A.  D.  Bruce;  Division  of  Territory  between 
Telephone  Companies,  Levi  Moyer;  Toll  Line  Connec- 
tions: How  Best  Effected,  Alex.  Neilson  and  Henrj^ 
Sneath;  Western  Situation  and  its  Future,  F.  Dagger; 
Our  Interests  in  Towns  and  Cities,  M.  Gee ;  The  Inde- 
pendent Movement  in  Towns  and  Rural  Communities, 
T.  R.  ^layberry,  M.L.A. ;  Exclusive  Franchises  and 
Government  Regulation,  Dr.  A.  Oehs;  Organization; 
Resolutions. 

The  report  of  the  Secretary,  ^Ir.  F.  Page  Wilson, 
stated  that  there  had  been  a  remarkal)le  development  of 
interest  in  the  Province  of  Ontario  during  the  year. 
The  indications  were  that  only  a  little  time  was  needed 
to  place  Ontario  in  line  with  the  States  of  Ohio  and 
Indiana  in  the  matter  of  independent  services.  A  year 
ago  the  estimated  number  of  independent  telephones 
in  operation  in  Canada  was  18,000.  To-day  it  was 
about  25.000.  The  independent  companies  formed  and 
in  existence  ta-day  according  to  the  Secretary's  list 
amounted  to  338.   On  September  1  the  Association  had 


a  membership  of  65  paid  up  and  enrolled  as  well  as 
seven  municipalities. 

Ontario  was  a  long  way  in  the  lead  in  the  number 
of  independent  companies  and  also  in  the  number  of 
new  companies  formed  within  the  last  twelve  months. 
So  far  as  reports  have  come  to  hand  all  these  companies 
showed  satisfactory  progress.  The  largest  and  most 
important  independent  telephone  company  in  Canada 
was  the  National  Telephone  Company  in  the  Province 
of  Quebec.  This  company  was  now  starting  work  up- 
on the  installation  of  an  extensive  system  in  the  City  of 
Quebec. 

In  the  Maritime  Provinces  there  had  been  no  great 
movement  in  the  independent  field,  but  the  indications 
were  promising.  In  New  Brunswick  there  had  been  a 
strong  movement  in  favor  of  independent  serivce. 

The  situation  in  the  West  was  referred  to  briefly. 
Manitoba's  purchase  of  the  Bell  system  was  said  to 
have  been  on  such  high  terms  as  to  prevent  the  full 
benefits  of  competition  from  being  obtained.  Alberta 
had  made  a  better  bargain.  In  Saskatchewan  a  rapid 
development  of  cheap  telephone  facilities  was  expected. 
In  British  Columbia  several  flourishing  companies  had 
been  established. 

The  report  referred  to  the  efforts  which  had  been 
made  by  Mr.  Phil.  Boyer,  M.L.A.,  to  do  away  with  the 
power  of  municipalities  to  grant  exclusive  franchises. 
Although  not  successful,  the  campaign  had  done  a 
great  deal  of  good  so  far  as  the  independent  movement 
was  concerned  in  Ontario. 


Bell  Company's  Ontario  and  Quebec  Plans. 

It  is  announced  at  Montreal  that  the  Bell  Telephone 
Company  will  spend  $1,000,000  in  improving  the  com- 
pany's service  in  Ontario  and  Quebec. 

The  company  is  building  through  lines  from  To- 
ronto to  North  Bay,  a  distance  of  230  miles,  to  connect 
at  the  later  point  with  the  Ontario  Government  system 
to  the  new  districts  of  Ontario.  Another  line  from 
Toronto  to  Parry  Sound  will  be  constructed  to  embrace 
a  number  of  summer  resorts  in  the  Muskoka  lakes  dis- 
trict. An  additional  telephone  line  direct  between 
Montreal  and  Quebec  has  been  completed. 

In  Montreal  the  Bell  Telephone  company  is  erect- 
ing a  new  exchange  building  in  the  north  end  to  be 
known  as  the  St.  Louis  exchange.  The  wires  are  being 
placed  underground,  which  is  proving  expensive  to  the 
company  as  the  surface  is  largely  rock  and  the  excava- 
tion is  slow  and  tedious. 

In  Toronto  the  company  will  put  up  a  commodious 
building  five  stories  high,  sufficient  to  accommodate 
20,000  subscribers,  and  in  addition  to  this  all  long  dis- 
tance work  will  be  centred  in  this  building. 

At  Quebec  a  large  addition  is  being  built  to  the 
present  exchange  which  will  be  ready  for  occupation  in 
about  three  months,  and  in  which  a  new  switch  board 
apparatus  will  be  installed. 


The  following  officers  have  been  elected  by  the 
Leeds  &  Grenville  Independent  Telephone  Company  of 
North  Augusta,  Ont. :  President.  Reeve  J.  H.  Dawson ; 
vice-president,  A.  P.  Bissell.  The  managing  director  is 
Chai-les  J.  Johns. 
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Peculiar  Cases  of  Trouble. 

The  following-  letter  on  trunk  line  trouble  is  pub- 
lished in  a  reeent  issue  of  the  American  Telephone 
Journal. 

In  a  recent  issue  I  noticed  an  article  on  a  case  of 
trouble  caused  by  a  hawk.  Upon  two  occasions  our 
repairer  has  had  cases  of  trouble  which  were  similar, 
except  that  they  were  caused  by  grouse,  which  he 
brought  home  with  him  and  had  for  his  dinner. 

The  West  Kootenay  Power  &  Light  Co.,  which 
operates  high-tension  lines  at  60,000  volts  through  the 


TRUNK  LINE  TROUBLE  REPORT 


Trouble  on  Wire  No. 
Time  observetl  ...  . 
i)ay  of  .Moiuh  . . 
Time  started  out  to  Repair 

Day  of  Mouth  o<o 

Time  Repaireil .  . . 

Day  of  Mouth  

Where  trouble  fouiid^^^^^^/^.  '^'?<!5«^<^^??^i?«^ 
Cause  of  trouble 

No.  of  break's  ^ .  <  .  / 

How  journey  made 

(foot,  horse,  bicycle,  train  or  Ijo^.  ) 

Expenses  in  detail 


Repairer. 


Peculiar  Trouble  Report. 

Kootenay  country  has  upon  three  occasions  had  short- 
circuits,  and  conse(|uent  breaking  of  wires,  owing  to 
owls  flying  into  the  lines.  The  wings  of  the  owls  made 
contact  with  two  sides  of  the  circuit,  forming  an  arc, 
and  the  resultant  burns  opened  the  circuit. 

I  also  send  you  one  of  our  trouble  cards,  showing  a 
case  where  a  man  was  knocked  off  the  railway  trestle 
by  a  passing  train,  and  fell  among  a  lead  of  wires, 
which  saved  him  from  injury,  as  the  distance  from 
the  top  of  the  trestle  to  the  grouiul  is  about  50  feet. 

G.  t:.  IIODGE. 


A  Regina  report  states  that  negotiations  are  pi'o- 
gressing  for  the  purchase  by  the  province  of  the  Bell 
Telephone  Company's  plant.  The  re{)ort  says  that  the 
Bell  Company  is  uiulerstood  to  be  willing  to  accept 
about  $7r)0, ()()()  for  its  holdings.  If  this  is  brought 
about  it  will  mean  the  relinquishment  by  the  Bell  Com- 
pany of  its  last  territory  between  the  Rocky  Mountains 
and  Ontario. 


Central  and  Exchang'e  Notes. 

Considerable  extensions  are  planned  Ijy  the  Moles- 
worth,  Ont.,  Telephone  Company. 

The  Manitoba  Telephone  Commission  is  now  con- 
structing a  line  to  Hannah,  North  Dakota. 

The  new  Government  telephone  exchange  in  Win- 
nipeg will  be  ready  for  occupancy  about  October  1st. 

The  Western  Saskatchewan  Telephone  Company  are 
making  arrangements  to  build  a  line  between  Drink- 
water  and  Belle  Plain. 

The  construction  of  the  telephone  system  at  Dune- 
din,  Ont.,  is  to  be  undertaken  at  once  by  the  recently 
incorporated  Noisy  River  Telephone  Company. 

At  a  recent  meeting  of  the  directors  of  the  Temis- 
kaming  Telephone  Company,  Ilaileybury,  Ont.,  it  Avas 
decided  to  construct  a  line  to  Silver  Centre. 

Manager  Dunstan,  of  the  Bell  Telephone  Company, 
states  that  tenders  will  shortly  be  called  for  the  com- 
pany's new  building  on  Adelaide  Street,  Toronto. 

The  lines  of  the  Hamilton  Township  Rural  Tele- 
phone Company,  which  have  recently  established  con- 
nections with  Cobourg,  are  to  be  extended  in  Northum- 
berland County. 

The  Manitoba  Government  has  secured  a  number  of 
subscribers  for  the  proposed  telephone  line  in  the  dis- 
trict west  of  Carman  and  arrangements  are  now  being 
made  for  its  construction. 

Tenders  have  just  been  taken  by  J.  H.  Agnew,  Pro- 
vincial Treasurer,  Winnipeg,  IMan.,  for  sj^iOO.OOO  four 
per  cent.  -iO-year  debentures,  in  denominations  of  $5,000 
each,  issued  for  the  purpose  of  telephone  construction. 

The  range  of  the  Independent  Telephones  in  the 
district  of  Markham,  Ont.,  will  shortly  be  still  further 
extended  by  connection  with  the  Uxbridge  and  Scott 
Company's  line,  and  the  extension  of  the  Bethesda  and 
Stoulfville  Company's  line  to  Richmond  Hill. 

The  New  Dundee  Rural  Telephone  Company,  Lim- 
ited, New  Dundee,  Out.,  has  been  incorporated  with  a 
capital  of  if;!  0,000.  Incorporators,  J.  C.  Hallman,  A. 
McDonald,  W.  Erb  and  David  Bergey,  all  of  the  town- 
ship of  Wilmot,  and  Amos  Hilborn,  of  New  Dundee. 

The  farmers'  telephone  line  at  Airdrie.  Alta.,  has 
been  completed  aiul  is  now  in  operation.  The  system 
inidudes  thirteen  miles  of  jiole  line  aiul  .30  miles  of  wire 
with  twenty-five  subscribers.  The  installation  cost  ap- 
proxinuitely  $40  per  telei)hone  and  an  annual  levy  will 
be  made  for  maintenance. 

Estimates  and  plans  have  been  made  by  the  Mani- 
toba Telephone  Commission  showing  that  tlie  work  of 
constructing  a  telephone  system  in  the  Municipality  of 
South  Norfolk  would  cost  $17.80  per  telephone  per 
year.  About  a  year  ago  the  municijjality  of  South  Nor- 
folk decided  to  install  a  municipal  telephone  system 
and  offered  telephone  service  at  $15  per  year  receiving 
112  subscribers  at  that  rate. 

It  is  stated  that  at  the  lU'xt  session  of  the  Ontario 
Legislaure  the  Government  will  introduce  a  new  mea- 
sure in  which  provision  will  be  made  for  the  control, 
stirrudation  and  develo])ment  of  county  and  indepen- 
dent telephone  systems  opei-ating  in  Ontario  under 
Provincial  charters.  Two  jiropositions  are  believed  to 
be  under  considei-at  ion.  one  appointing  a  Provincial 
Commissioiu'r  of  Telei)h()nes,  an  exp(>rt  with  advisory, 
consultative  power;  the  other  to  eidarge  the  member- 
ship of  the  Ontario  Railway  and  ^funicipal  Board  by 
the  addition  of  a  representative  expert  on  telephone 
problems. 
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i    QUtSTIONS  AND  ANSWERS  | 

o  o 
oooooooooooooooooooooooooooooooooooooooo 

i-.KNKKAl.  Kl  l.KS  TO  1!K  OHSKKVKO  HY  COKUKSl'ONOKNTS  : 

I,  All  enquiries  win  be  answered  in  the  order  rcvoive\l,  unless  special  circiim 
slancvs  warrant  other  action. 

J.  Questions  to  be  ans>vere\l  in  any  specifie\l  issue  should  be  in  our  hands  by 
the  close  ot  the  moi»th  pre\"edingf  publication. 

3.  Questions  should  be  confined  to  svibiects  of  greneral  interest.  Those  pertain- 
intf  to  the  relative  value  of  different  niakes  of  apparatus,  or  which  for  in- 
teUigent  treatment  should  placed  in  the  hands  of  a  consulting:  engfinccr, 
caot  be  considered    in  this  department. 

^.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

J.    In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Quostion  Ni).  1. — Is  tlu^  Tiingston  lamp  really  more 
ortifiont  than  the  are  l.iiiip.  and.  if  so,  will  it  not  dis- 
plaee  the  latter  owiiiij  to  its  hi<2;lier  efficiency? 

Answer. — The  mean  heinisplierical  efHeieiicy  of  an 
enclosed  are  lamp  is  about  2.6  watts  per  candle,  while 
the  Tungsten  average  about  1.6  watts  per  candle,  or,  in 
other  words,  is  approximately  40  per  cent,  more  effi- 
cient. In  spite  of  this,  however,  it  is  probable  that  the 
arc  lamp  will  still  find  quite  a  large  field  for  interior 
lighting,  due  to  the  fact  that  the  total  cost  of  a  given 
amount  of  light  from  it  will  very  often  be  found  less 
than  in  the  ease  of  the  Tungsten,  the  high  cost  of 
renewing  the  latter  making  the  total  cost  of  light  run 
up  higher  than  you  woi;ld  otherwise  think.  As  far  rs 
cost  alone  is  concerned,  the  choice  between  the  two 
depends  very  largely  on  the  cost  of  energy.  The  divid- 
ing point  is  somewhere  round  seven  to  nine  cents,  at 
prices  materially  lower  the  arc  showing  up  the  better 
of  the  two,  while  if  your  current  costs  yon  materially 
more  the  Tungsten  will  probably  be  cheaper.  As  far 
as  convenience  and  appearance  are  concerned,  the 
Tungsten  is  probably  the  better,  though  it  has  to  yield 
the  palm  to  the  are  when  a  white  light  is  desired.  Here 
the  arc  is  undoubtedly  superior,  its  light  being  the  best 
approach  to  daylight  that  has  yet  been  commercially 
produced.  As  such  it  is  the  proper  illuminant  for 
stores  selling  dry  goods  that  are  to  be  used  in  day- 
light, for  jewellery,  etc.,  though  for  places  like  furni- 
ture stores,  lunch  rooms,  etc.,  the  color  of  the  Tungsten 
is  very  suitable. 


Question  No.  2. — What  is  a  2000  e.p.  arc  lamp,  or  is 
there  any  such  lamp  in  ordinary  use? 

Answer. — The  old  9i/2  ampere  open  are  lamp,  taking 
about  40  to  45  volts,  was  at  first  known  as  a  2000  c.p. 
lamp,  the  term  being  generally  accepted  to  cover  that 
lamp  notwithstanding  that  it  never  gave,  nor  could  it 
be  made  to  give,  anything  like  2000  candle  power,  ex- 
cept as  the  result  of  some  abnormal  condition.  When 
the  question  came  to  be  looked  into  more  closely,  it 
was  soon  seen  that  the  rating  was  entirely  conventional, 
in  view  of  which  the  understanding  gradually  came 
to  be  that  such  a  lamp,  if  the  term  still  happened  to 
be  used,  was  one  consuming  450  watts.  This  is  now 
generally  accepted  practice,  though  in  view  of  the 
fact  that  both  the  term  and  the  open  arc  lamp  are 
now  almost  obsolete,  the  point  does  not  very  often  come 
up. 

The  ordinary  enclosed  direct  current  carbon  arc  of 
450  watts  gives  somewhere  around  300  to  400  average 
spherical  candle  power,  the  readings  at  the  maxinnim 
point  being  perhaps  50  per  cent,  greater.  The  open 
arc  is  somewhat  more  efficient,  hut  only  say  25  per 


(•(Mil.,  so  it  will  be  easily  seen  that  it  was  far  from  being 
of  2000  It  should  be  noted  that  in  view  of  the 

introductioii  of  higher  efficiency  lamps,  such  as  the 
iiiagiK'l  itc,  the  i>r('sent  jiractice  of  rating  in  watts  will 
liave  to  be  modified,  probably  by  the  substitution  of  a 
luniinometer  reading  or  its  equivalent. 


Quest  ion  No.  3. — Can  you  tell  me  the  derivation  of 
the  size  of  16  c.p.  that  is  used  in  rating  incandescent 
lamps.    Is  it  a  legal  unit? 

Answer. — The  term  comes  directly  from  the  stand- 
ard for  gas,  16  c.p.  being  the  candle  power  required  by 
the  Act  from  an  ordinary  bare  flame  consuming  five 
cubic  feet  per  hour.  As  this  was  what  electric  light 
had  to  compete  with  when  it  came  on  to  the  market,  it 
was  a  very  natural  thing  to  make  the  standard  lamp  of 
that  size.  The  term  has  a  legal  standing  in  gas  prac- 
tice, being,  as  advised  above,  the  light  required  from 
a  five  foot  burner,  but  there  is  no  corresponding  clause 
in  the  Electric  Light  Act,  the  only  specifications  on  the 
point  being  that  all  lamps  used  in  Canada  shall  have 
the  voltage  and  candle  power  marked  on  them. 


Question  No.  4. — What  is  the  objection  to  leaving  a 
current  transformer  with  the  secondary  open?  1  see 
notices  on  some  series  transformers  stating  that  a 
short-circuiting  wire  must  be  put  on  them  if  the  in- 
strument is  disconnected. 

Answer. — The  reason  for  requiring  the  secondary  to 
be  always  closed  is  that  if  left  open-circuited,  with  a 
current  flowing  in  the  primary,  the  transformer  may 
be  burnt  out,  besides  which  someone  might  get  quite 
a  severe  shock  from  the  secondary  terminals.  The 
reason  for  the  transformer  burning  out  when  run  with 
an  open  secondary  is  that  the  magnetization  of  the 
iron  core  runs  up  to  a  very  high  point  under  such  con- 
ditions, this  high  density  in  turn  resulting  in  very  high 
core  losses,  these  large  losses  usually  producing  a  tem- 
perature high  enough  to  burn  up  the  insulation,  be- 
cause series  transfoi-mers  as  a  rule  have  not  enough 
radiating  surface  to  get  rid  of  any  heat  other  than  that 
generated  by  the  small  losses  that  occur  when  the  ap- 
paratus is  run  under  normal  conditions. 

The  reason  for  the  high  magnetizing  density  that 
occurs  with  the  secondary  open  is  that  in  any  trans- 
former the  magnetization  in  the  iron  is  the  difference 
between  that  generated  by  the  primary  current  and 
that  produced  by  the  current  flowing  in  the  secondary, 
the  two  always  opposing  each  other.  Obviously,  if 
the  secondary  be  open  there  can  be  no  current  flowing 
in  it,  which  in  turn  means  that  there  can  be  no  second- 
ary flux,  therefore  the  primary  flux  is  the  only  one 
to  be  considered.  If  you  are  dealing  with  a  constant 
potential  transformer  this  flux  simply  rises,  when  the 
load  is  taken  off  the  secondary,  until  it  chokes  down 
the  primary  current  to  a  very  small  amount.  In  a  series 
transformer,  on  the  other  hand,  this  choking  effect 
cannot  take  place,  because  the  current  in  the  primary 
must  be  whatever  is  flowing  in  the  circuit  in  which  the 
transformer  is  connected,  therefore,  on  any  appreciable 
load  the  primary  flux  goes  away  up,  in  the  absence  of 
any  secondary  flux  to  counteract  it.  We  presume  you 
understand  not  all  current  transformers  will  burn  out 
under  the  condition  you  name,  it  dei)eiids  on  the  par- 
ticular design  in  question,  also  on  the  amount  of  load 
that  the  circuit  is  carrying,  still  it  is  always  a  wise 
precaution  to  keep  your  secondary  closed. 
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Ontario  Transmission  Line  Contract  Let. 

The  Ontario  Cabinet  has  approved  of  the  contract 
between  its  Hydro-Electric  Commision  and  the  F.  IL 
^IcGnigan  Construction  Company  for  the  construction 
of  transmission  lines  from  Niagara  Falls  to  St.  Thomas, 
in  the  west,  and  Toronto,  in  the  east,  293  miles  in  all, 
for  the  sum  of  $1,270,000.  The  tender  is  remarkable 
as  being  wholly  Canadian,  which,  in  the  face  of  so 
many  English  and  American  tenders,  is  regarded  as 
very  creditable  to  native  enterprise.  Steel  towers, 
numbering  3,176,  will  be  supplied  by  the  Canadian 
Bridge  Company  and  the  Ontario  Iron  and  Steel  Com- 
pany. They  will  consume  6,554  tons  of  steel.  The 
cables  will  be  of  aluminum,  weighing  1,014,209  pounds. 
This  will  be  supplied  by  the  Northern  Aluminum  Com- 
pany of  America,  at  Shawinigan  Falls.  For  the  double 
telephone  line,  over  the  right-of-way,  140,000  pounds 
of  wire  will  be  required,  and  guard  lines  and  lightning 
protection  will  also  take  a  large  quantity  of  metal. 
Separate  tenders  were  sent  in  for  several  portions  of 
the  work,  but  Mr.  McGuigan's  tender  was  lower  than 
the  lowest  combination  of  any  of  these.  His  tender 
was  therefore  accepted  on  its  merits.  T^e  work  is  to 
be  completed  within  15  months  from  the  signing  of 
the  contract,  so  that  the  line  will  be  ready  to  deliver 
power  in  December  of  next  year. 

Messrs.  Smith,  Kerry  &  Chase,  of  Toronto,  have  been 
engaged  by  Mr.  McGiiigan  to  carry  out  the  work.  This 
firm  rendered  material  assistance  in  the  preparation 
of  the  tender  for  Mr.  McGuigan.  Mr.  C.  B.  Smith  has 
been  intimately  acquainted  with  the  work  of  the  Hydro- 
Electric  Power  Commission  since  its  inception,  having 
been  chief  engineer  for  the  first  ProvineiaL  Commission 
and  for  a  period  a  member  of  the  second,  the  present 
Commission.  He  is  thus  eminently  fitted  to  advise  Mr. 
McGuigan  in  his  handling  of  this  extensive  contract. 


Alberta  and  Manitoba  are  discussing  their  resjiect- 
ive  bargains  with  the  Bell  Telephone  Company,  says 
The  Canadian  Courier.  It  is  declaimed  that  Manitoba 
paid  the  company  $212.38  for  each  telephone,  while 
Alberta  paid  only  $143.00.  Manitoba  has  not  been  able 
to  reduce  rates,  while  Alberta  is  in  a  better  position 
in  this  respect.  Alberta  has  not  really  reduced  rates, 
as  these  were  already  somewhat  lower  than  in  other 
provinces.  Saskatchewan  has  drafted  a  provincial 
policy  and  will  construct  trunk  lines  parallel  to  all  the 
existing  railways.  As  the  Bell  lines  have  not  been 
purchased,  this  will  mean  duplication  if  a  bargain  is 
not  struck.  Construction  will  begin  shortly.  By  legis- 
lation passed  at  the  recent  session,  municipalities  and 
rural  communities  may  form  local  companies  with 
certain  privileges  of  connection  with  the  trunk  lines. 
Rural  lines  will  be  assisted  by  the  government. 

K.  L.  Aitken,  C.E..  Toronto,  has  been  appointed  by 
the  City  of  Chatham  to  run  the  otficial  tests  on  tlu^ 
municipal  j)rodu('er  gas  e(|uipment. 


The  Missouri  Telephone  Company,  Kiiitoi-e,  Out., 
has  been  incorporated  with  a  capital  stock  of  $15,000 
by  D.  McMillan,  W.  I.  Hogg,  W.  II.  McGec  and  others. 

The  Farmers'  Long  Distance  T('le|)hone  Coni[)any, 
Mull,  Ont..  has  been  organized  with  a  capital  stock  of 
$40,000.  The  company  is  a  consolidation  of  two  local 
companies,  and  is  planning  much  new  construction 
work.  The  officer's  of  the  com])aiiy  are  as  follows: 
Neill  Watson,  of  Mull,  president  ;  .lames  iil  herford,  of 
Blenheim,  vice-president,  and  L.  Edmunds,  of  lilenheini 
secretary. 


K.  L.  Aitken  Appointed. 

^Iv.  K.  L.  Aitken.  Traders  Bank  Building,  Toronto, 
has  been  appointed  engineer  to  take  charge  of  Toron- 
to's electrical  distribution  plant.  It  is  agreed  that 
Mr.  Aitken  shall  give  up  his  private  practice  and  re- 
ceive a  salary  of  $3,600. 

Mr.  Aitken  located  in  the  city  four  years  ago. 
During  this  time  he  has  constructed  among  others  the 
following  plants  :  Complete  steam  and  electrical  equip- 
ment for  the  town  of  Milton,  Out.,  covering  incandes- 
cent and  street  lighting,  100  horsepower;  engines  and 
electrical  equipment  for  the  factory  of  the  C'opeland- 
Chatterson  Co.,  Bramjiton,  120  horsepower;  complete 
electrical  plant  for  the  town  of  St.  Mary's,  for  incan- 
descents,  power,  and  street  lamps.  250  horsepower; 
complete  steam  and  electrical  e<|nipment  for  Barrie, 
for  incandescents,  power  and  street  lighting,  500  horse- 
power. 

Important  positions  have  been  held  l)y  ^Ir.  Aitken 
with  Westinghouse,  Church.  Kerr  and  ('ompany.  New 


Mr.  K.  L,  Aitken. 


York;  Sprague  Electrical  Company,  Bloomfield,  N.J.; 
Westinghouse  Electric  and  ^lanufacturing  Com|>any. 
Pittsburg.  Pa.,  and  the  Canadian  (icneral  Electric  Com- 
pany. Toronto. 


The  Provincial  Government  of  Saskatchewan  has 
announced  its  intention  of  buihling  the  following  long- 
distance telephone  lines:  From  Lumsden  to  Prince  Al- 
bert, connecting  with  the  towns  along  \ho  C.N.R.;  to 
serve  towns  and  vilUhges  along  the  Ai'cola  and  Estevan 
branches  of  the  C.P.R.;  branch  lines  east  and  west  fiMui 
Warman  to  the  boundaries  of  the  |)rovincc  and  follow- 
ing th(>  C.X.Ix.;  branch  lines  [)aralleling  the  Wolseley- 
Keston,  IMieasant  Hills,  Weighburn  and  Staughton  rail- 
ways; from  Prince  Albert.  coinuM-ting  Kinistino.  Mel- 
fort,  Star  City,  Tisdale  and  otluu'  towns  and  villages; 
crossing  the  provinc(>  From  noiMli  to  south  and  connect- 
ing Alameda.  Carlyle.  Wajx-lla.  Voi'ktown  and  S.iU- 
coats.  Braiu'h  lines  will  also  be  laid  out  to  follow  the 
railway  branches. 
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THE  POWER  SITUATION  IN  ONTARIO 

Two  Writs  Issued  to  Prevent  Toronto 
from  Contracting  with  the  Commission. 


Siui-e  tlu'  (.Ontario  llvdro  Klcrtrie'  i'oiiimisioii  lias 
bnmirlU  its  aft'aii's  to  siu'h  a  stas^-o  of  completion  as  to 
havt'  awarded  the  eontraet  for  the  i)uildini>:  of  its  trans- 
niission  lino,  those  who  are  opposed  to  the  Govern- 
ment's poliey.  particularly  those  who  believe  that  it 
will  involve  the  varions  inunieipalities  in  lieavy  unfore- 
seen expeiulitures.  have  entered  actively  u\nn\  a  vif>or- 
ous  eani|iaiirn  of  opposition.  The  two  most  important 
staires  in  tiiis  movenuMit  lia\c  been  the  rccpiests  at 
Osiri>ode  Hall  fur  two  injnnctions  to  prevent  the  City 
of  Toronto  from  cnterinir  into  any  contract  with  the 
Commission  and  to  restrain  it  from  taking  any  action 
upon  the  by-lawof  May  -i.  1908,  whereby  such  a  con- 
tract was  agreed  to  by  the  City  Council.  One  of  these 
writs  has  been  issued  on  behalf  of  Mr.  Walter  D. 
Beardmore  by  ^lessrs.  O'Brien  .Jc  Lundy,  who  are  also 
solieitoi-s  for  the  Toronto  Electric  Light  Co.  The 
second  writ  was  issued  by  Mr.  Jas.  Pearson,  of  Pearson 
&  Denton.  Both  the  Electrical  Development  Co.  and 
the  Toronto  Electric  Light  Co.  have  disclaimed  any 
connection  with  the  writs.  The  writ  issued  on  behalf 
of  Mr.  Beardmore  is  as  follows : 

''The  plaint il¥"s  claim  is  that  he  is  a  freeholder, 
resident,  inhabitant  and  ratepayer  of  the  City  of  Toron- 
to, and  sues  on  behalf  of  himself  and  all  other  free- 
holders and  ratepayers  for  a  declaration  that  the  de- 
fendant municipality  is  not  and  was  not  authorized  to 
enter  into  a  certain  contract  -with  the  Hydro-Electric 
Power  Commission  of  Ontario  for  the  purchase  of 
electric  energy  at  Niagara  Falls,  which  contract  is 
referred  to  in  report  No.  13  of  the  Board  of  Control, 
dated  May  4.  1908,  adopted  by  the  said  Municipal 
Council,  and  in  by-law  No.  5,138. 

"And  also  for  a  declaration  that  the  defendants  are 
not  authorized  under  the  by-law  of  the  defendants,  No. 
4.834,  on  the  28th  day  of  January,  A.D.  1907,  or  other- 
wise to  enter  into  a  contract  with  said  Commission  for 
the  purchase  of  electric  energy  save  upon  the  terms 
set  forth  in  said  by-law. 

"And  also  for  a  declaration  that  the  said  contract 
was  obtained  by  misrepresentation,  and  that  the  same 
is  not  binding  and  should  be  set  aside. 

"And  also  for  a  declaration  that  the  defendants  are 
not  authorized  or  empowered  to  construct  a  plant  for 
the  distribution  of  electricity  in  the  said  city  owing  to 
existing  rights  and  franchises. 

It  is  po.ssible  on  account  of  a  legal  requirement  that 
the  writs  will  not  be  returnable  at  the  coming  fall 
assizes,  as  the  applications  were  put  in  too  late.  If 
this  is  the  case,  they  could  not  be  heard  before  January 
next.  Mayor  Oliver  of  Toronto,  when  spoken  to  in 
regard  to  the  matter,  stated  that  the  city  would  simply 
go  ahead  and  get  everything  ready.  If  anything  is 
wrong,  he  supposed,  the  Government  would  make  it 
all  right.  As  for  the  city  itself,  it  would  fight  the 
application.  It  had  not  signed  any  eontraet  which  it 
had  not  a  right  ,  to  sign.  The  city  would  take  this 
position  and  was  determined  to  go  right  ahead. 

In  the  Pearson  writ  a  declaration  is  asked  that 
neither  the  City  Council  nor  the  Hydro-Electric  Com- 
mission had  any  "lawful  right  or  power  to  enter  into  a 
contract  to  create  a  debt  against  the  ratepayers"  or 


"to  enforce  any  obligation  on  the  ratepayers  to  pay 
taxes."  It  is  also  asked  that  any  contract  already 
entered  into  be  declared  unlawful  and  void.  An  in- 
junction is  asked  restraining  any  proceeding  under 
these  by-laws. 

The  claim  is  made  in  the  writ  that  the  Electrical 
Development  Company  and  the  Toronto  Electric  Light 
Company  "are  now  lawfully  entitled  to  hold  and  oper- 
ate their  franchises  vested  in  them."  The  writ  states 
that  the  Electrical  Development  Co.  as  a  result  of  the 
ratification  of  the  agreement  with  the  commissioners  of 
the  Queen  Victoria  Niagara  Falls  Park  raised 
$10,000,000  on  debentures  and  built  a  permanent  plant 
and  a  transmission  line  from  the  Falls  to  Toronto.  The 
Toronto  Electric  Light  Company,  it  is  set  forth,  on 
getting  its  franchise  from  the  city  of  Toronto,  borrowed 
$7,000,000  and  expended  it  in  their  undertaking  to 
supply  light  and  power. 

"The  Toronto  Electric  Light  Company,"  says  the 
statement  of  claim,  "are  also  entitled  to  hold  and  oper- 
ate their  franchise  free  from  competition  by  the  city, 
on  the  grounds  that  the  city  cannot  lawfully  derogate 
from  or  depreciate  the  value  of  the  said  franchise  for 
the  supply  and  distribution  of  light  and  power  during 
the  paid  period  of  thirty  years,  and  that  the  city  is  by 
law  bound  to  offer  to  purchase  the  property  and  plant 
of  the  company  and  proceed  to  arbitration  therefor 
before  they  engage  in  the  construction  of  a  duplicate 
and  competitive  system." 

Mr.  Pearson's  writ  makes  the  Hydro-Electric  Com- 
mission a  party  as  well  as  the  city  of  Toronto.  Under 
the  present  legal  regulations  the  plaintiff  would  have 
three  months  in  ■\vhich  to  serve  his  statement  of  claim. 
Eight  days  will  then  be  given  for  the  statement  of 
the  defence  and  three  weeks  later  the  action  may  be 
brought  to  trial. 

In  connection  with  the  issuance  of  these  wi'its 
several  communications  have  been  published  in  the 
Toronto  press,  the  principal  being  one  from  Mr.  J.  J. 
Wright,  Manager  of  the  Toronto  Electric  Light  Co., 
and  one  an  interview  with  Mr.  Robert  A.  Ross,  of 
Montreal,  Consulting  Engineer  to  the  Hydro-Electric 
Commission,  who  was  recently  in  Toronto.  Mr. 
Wright's  communication  was  to  the  effect  that  the 
easement  plan  upon  which  the  Commission  intended 
to  construct  its  transmission  line  was  a  serious  menace 
to  the  farmers  over  Avhose  property  the  line  would 
pass.  He  pointed  out  also  that  the  Toronto  &  Niagara 
Company  had  been  granted  a  charter  in  1902  with  an 
express  provision  that  they  should  fence  in  the  trans- 
mission line. 

Mr.  Ross  in  reply  to  this  stated  that  the  danger 
would  be  extremely  small  and  in  fact  almost  negligible. 
The  fencing  in  of  the  Toronto  &  Niagara  Company's 
transmission  line,  he  stated,  was  the  result  of  the  Com- 
pany being  a  pioneer. 

Mr.  F.  H.  McGuigan,  who  obtained  the  contract  for 
the  construction  of  the  transmission  line,  stated  that 
the  injunction  proceedings  would  not  affect  his  plans 
in  the  slightest.  The  Company  had  options  on  all  the 
material  required  and  were  not  afraid  of  any  increase 
in  case  of  delay. 
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Personal. 

Mr.  V.  B.  Lavender,  C.E.,  Turouto,  has  beeu  appoint- 
ed Superintendent  of  the  Bowmanville  electric  light 
plant. 

Mr.  William  Perry  has  opened  an  office  as  a  con- 
sulting and  hydraulic  engineer  at  Maplewood  Avenue, 
Cote  des  Neiges,  Montreal. 

Mr.  A.  W.  Ellson  Fawkes,  of  Montreal,  Que.,  is  sta- 
tioned at  Campbellford,  Out.,  where  he  has  control  of 
the  erection  of  the  new  power  house. 

Mr.  Franklin  H.  Reed,  who  for  a  number  of  years 
has  edited  the  American  Telephone  Journal,  will  be  the 
editor  if  the  new  consolidated  paper.  Telephony. 

The  Senate  of  the  University  of  New  Brunswick  has 
appointed  Professor  E.  A.  Stone,  late  of  Dalhousie  Uni- 
versity, to  the  position  of  Dean  of  the  Engineering 
School. 

Mr.  George  C.  Rough,  sales  manager  for  the  Pack- 
ard Electric  Company,  St.  Catharines,  Out.,  returned 
recently  from  a  trip  to  Winnipeg  and  the  coast,  and 
reports  conditions  in  the  West  steadily  improving. 

Robert  H.  Day,  the  electrical  expert,  who  has  been 
in  St.  John,  N.B.,  for  some  few  weeks  in  the  interests  of 
the  Board  of  Fire  Underwriters,  has  completed  his  in- 
vestigations there  and  returned  to  Hartford,  Conn. 

Mr.  C.  H.  Abbott,  who  was  for  some  years  with  the 
R.  E.  T.  Pringle  Company  at  St.  John,  N.B.,  has  joined 
the  staff  of  the  Packard  Electric  Company,  St.  Cathar- 
ines, Ont.  He  will  be  attached  to  their  Winnipeg 
office  as  travelling  representative. 

Mr.  C.  H.  Mitchell,  consulting  engineer,  Toronto, 
returned  a  short  time  ago  from  the  west,  where  he  was 
engaged  in  a  preliminary  investigation  for  the  Creston, 
B.C.,  Light  and  Power  Company.  Professional  duties 
also  took  Mr.  Mitchell  to  Calgary  and  Vancouver. 

Mr.  Louis  Yorston,  B.Sc,  construction  engineer  of 
the  Montreal  Light,  Heat  &  Power  Company,  Mont- 
real, in  company  with  his  brother,  Mr.  Fred  Yorston, 
editor  of  the  Standard,  Montreal,  paid  a  visit  to  his 
father,  Mr.  James  Yorston,  at  Picton,  N.S.,  recently. 


Mr.  S.  Edwards,  who  for  the  past  two  years  has 
been  superintending  the  Government  telephone  lines  in 
Alberta,  has  resigned  his  position  with  the  Government 
and  will  return  to  Winnipeg  and  assume  the  managing 
directorship  of  a  company  there,  in  which  he  is  a  large 
shareholder. 

Mr.  A.  McLean,  Canadian  Trade  Commissioner  in 
in  China,  recently  l^nderwent  three  operations  in  the 
hospital  at  Shanghai,  but  has  recovered  and  is  attend- 
ing to  his  duties.  Mr.  McLean,  who  is  seventy  years  of 
age,  has  numerous  friends  in  Canada,  but  especially  at 
Ottawa,  where  he  was  at  one  time  an  alderman,  re- 
presenting Victoria  ward. 

Mr.  H.  W.  Priei^,  of  the  electrical  engineering  de- 
partment of  the  University  of  Toronto,  has  invented  an 
automatic  safety  signal  for  preventing  railway  colli- 
sions. The  device  has  been  taken  up  by  a  company 
known  as  the  Universal  Signal  Co.,  Limited,  which  will 
manufacture  the  signal  and  place  it  before  the  public. 
John  A.  Street  &  Co.,  bankers  and  brokers,  Toronto, 
are  promoting  the  company. 


A  rural  telephone  company  is  being  organized  by 
the  farmers  north  of  Canora,  Sask.  Work  on  the  con- 
struction of  the  lines  is  to  be  commenced  at  an  early 
date.    Lewis  Simes  is  interested. 


The  Provincial  Government  will  erect  a  new  tele- 
phone exchange  at  Portage  la  Prairie,  IMan.,  this  fall 
at  a  cost  of  about  $25,000.  Orrin  F.  French  is  Chief 
Engineer,  Department  of  Telephones,  Winnipeg. 


R.  H.  Sperling,  Vancouver,  B.C.,  General  Manager, 
B.C.E.R.,  announces  that  the  directors  of  the  British 
Columbia  Electric  Company  have  passed  appropria- 
tions for  the  province  for  the  year  beginning  in  Septem- 
ber amounting  to  $4,280,000,  and  that  the  construction 
of  a  new  office  building  and  freight  shed  in  Vancouver 
will  be  immediately  commenced.  The  cost  of  the  new 
office  building  will"  be  $200,000. 


For  Sale 


Electric  Lighting  Plant 
and  Carbons 


The  City  of  Winnipeg  offers  tor  sale  the  follow  ing 
apparatus  and  material : 

Engine  and  Generator 

One  loo  h.p.  I-eonaril-l3all  High  Speed  Compound 
Condensing  Engine.  Cylinders  io"xi6"xi2" — practically 
new. 

One  S.K.C.  2.400  volt  Two  Phase  Alternator  with 
marb  e  Switchbaord. 
Rheostats  and  Kxciter. 

Open  Arc  Carbons 

40,0005/8  X14"  Nat  onai  C.C.  Carbons. 
40,000  5/8  X  8"  " 

Any  further'informalion  may  be  obtained  from  F.  A. 
Cambridge.  City  Electrician,  Winnipeg. 

Bids  for  any  or  all  of  the  above,  addressed  to  the 
Chairman  of  the  lioa  d  of  Control,  will  be  received  ui>  to 
TLESDAY,  15TH  SEPTEMBER,  1908.    Terms  ca  b. 

M.  PETERSON. 

Secretary  Board  of  Control. 
Winnipeg.  July  15th.  iyo8.  9 


Tenders  for 

Transformer  Station 
Equipment 

Tenders  will  be  received  until  6  p.  m.  MONDAY,  28TH 
SEPTEMBER.  1908.  (a)  for  the  supply  and  erection  of 
6;^.<5oo  Volt  Single  Ptiase  or  110,000  \'olt  Three  Phase 
Tranformers  for  operation  on  the  Conmiission's  110,000 
Volt  Transmission  System;  (b)  for  the  manufacture 
supply  and  erection  complete  of  the  Switciiing  and  Indi- 
cating Apparatus  for  the  1 10.000  Volt  Transformer 
Stations.  Apparatus  is  required  for  the  following  high 
tension  transformer  stations:  Niagara  Kails  Step-up 
Transformer  Station.  Toronto,  London,  Dundas.  Guelph. 
Preston.  Berlin,  Stratford.  St.  Marys,  Woodstock, 
Hrantford.  and  St.  Thomas  Step-down  Transformer 
Stations;  all  according  to  plans  and  specifications  to  be 
obtained  al  the  Commission's  Office.  Continental  Life 
Building,  Toronto.  Accepted  cheques  on  (bartered 
banks  tor  amounts  specified  in  "  Instruclions  to  Biilders  " 
must  accompany  each  tender  for  the  work.  These 
cheques  will  be  forfeited  providing  tlie  tenderer  declines 
lo  enter  into  a  contract  after  due  notice  by  the 
Commission. 

The  lowest  or  any  tender  not  nccessarilj-  accepted. 

Tenders  must  be  sealed  and  addressed  : 
HON.  ADAM  BECK, 
Chairman  Ilydro-Electric  Power  Commission, 
of  Ontario. 

38  Toronto.  Ontario. 

Newspapers  inserting  this  advertisement  without 
authority  from  the  Commission  will  not  be  paid  for  it. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus  $1,500,000. 

Offices  Throughout  the  Civilized 
World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reHects  the  finaneial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial a^^airs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Officks  in  Canapa  :  H.illf;i.\,  N.S  :  1  l.Tmilton,  Ont.  ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. :  Que- 
bec, Que. :  St.  John.  N  B. :  Toronto,  Ont. ;  \'ancoii- 
Aer,  B.C.  ;  Winnipeg,  Man. ;  Calgary.  Alta. 

THOS.  C  IKMNG, 
Gen.  Man.  Western  Canada, Toronto, 
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Sparks. 

Application  is  bi'inji  m;uK'  by  tht'  Tdi-ctiito  Suburlinn 
Ktuhvjjy  fi)r  a  25-year  cxtonsioii  ol'  its  rraiu-hisc  .uid 
fur  the  ri»rljt  to  oxteiul  its  liiu'  throiii;h  Swansea  to  the 
Lake  Slu>re  KailnuuL 

Arrangements  have  been  i-oni]>l('t.'il  lor  the  cxtcMi- 
sion  of  the  B.C.  Eleotrie  Railway  roiupany 's  lines  up 
the  Capilano  Valley.  B.C..  to  the  seeoiid  eanyon.  Tlie 
line  is  to  be  in  operation  by  next  spiin<>'. 

Plans  are  being:  eonsidered  for  the  reconstrnction 
of  the  power  plant  of  the  Toijona  Water  &  Light  Com- 
pany at  Sault  8te.  Marie.  Out.,  destroyed  Ity  fire  in 
^^ay.    J.  8.  Wynn  is  aetin<r  manager. 

The  Lethbridge  City  Council  have  decided  to  submit 
a  by-law  to  the  ratepayers  for  the  pui'eliase  of  the  elee- 
trie  plant  of  the  Lethbridge  Electric  Company.  The 
extension  and  removal  of  the  jilant  will  cost  $100,000. 

The  eleetrie  lighting  plant  at  Leamington,  Ont.. 
owned  by  Messrs.  Stars,  Reid  &  Post,  has  been  sold  to 
Detroit  capitalists.  The  price  paid  is  said  to  have  been 
$2r).000.  The  new  ownei-s  intend  to  make  extensive 
improvements  in  the  plant. 

The  City  Engineer  of  St.  Thomas,  Out.,  has  pre- 
sented to  the  Council  an  estimate  of  the  cost  for  extend- 
ing the  municipal  street  railway  system  to  Port  Stan- 
ley, a  distance  of  seven  miles.  The  cost  will  be  $5L200 
exclusive  of  equipment,  to  which  must  be  added  JfilLOOO 
for  overhead  work. 

Plans  are  being  considered  at  Port  Arthur,  Ont.,  to 
construct  transmission  lines  to  Kakabeka  Falls,  a  dis- 
tance of  24  miles,  build  a  belt  line  railway  and  also 
double  track  the  railwav  svstem  in  the  near  future.  W. 


r.  Cooke  is  chairman  of  the  Electric  Railway.  Light 
and  Telei)hone  Commission,  Port  Arthur. 

MOONLIGHT  SCHEDULE,  FOR  OCTOBER. 

( Curtesy  of  the  National  Carbon  Company,  Cleveland.  Ohio. ) 
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239  10 

Telegraphic  Address  : 
••lNSUL.'\TOR,"  MONTREAL 
Codes:  A.  L  AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN  1521,  MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Powder,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 


Head  Office  for  Canada,  United  States  and  Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

lawfori)  grant.^^         Power  Building      -  MONTREAL 
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Sparks. 

The  Wetaskiwin.  Alta.,  ratepayers  have  voted  $12,- 
000  for  improvements  to  the  muiiieipal  eh-'etric  light- 
ing plant. 

Quintan  &  Robertson, '  Montreal,  have  obtained  the 
eontraet  for  the  steel  and  concrete  dam  above  the 
Chaudiere  Falls,  Ottawa,  at  a  cost  of  $250,000. 

D.  W.  Ackerman,  Midland,  Ont.,  has  obtained  the 
eontraet  for  supplying  500  h.p.  to  the  municipal  light- 
ing plant  for  a  term  of  ten  years  at  $17  per  h.p. 

Wire  &  Cable  Company,  Montreal,  have  obtained  an 
extra  provincial  license  in  British  Columbia,  with  prov- 
incial head  office  at  Vancouver.  H.  H.  Abbott,  is  attor- 
ney. 

Application  is  being  luade  by  the  Toronto  Subur- 
ban Railway  for  a  25-year  extension  of  its  franchise 
and  for  the  right  to  extend  its  line  through  Swansea  to 
the  Lake  Shore  Railroad. 

The  Prince  Rupert  Power  &  Light  Company,  Limit- 
ed, with  capital  of  $25,000  and  power  to  increase  it  to 
$50,000  by  March  16th,  1908,  has  been  incorporated  to 
construct  a  power  plant  at  Woodworth  Lake. 

The  Northern  Electric  &  Manufacturing  Company, 
Montreal,  have  obtained  an  extra-provincial  license  in 
British  Columbia,  with  provincial  head  office  at  Vancou- 
ver.   Pi.  W.  Kent,  Vancouver,  B.C.,  is  attorney. 

The  Lethbridge  City  Council  have  decided  to  submit 
a  by-law  to  the  ratepayers  for  the  purchase  of  the  elec- 
tric plant  of  the  Lethbridge  Electric  Company.  The 
extension  and  removal  of  the  plant  will  cost  $100,000. 

The  organization  of  a  new  electric  power  company, 
capitalized  at  $100,000.  at  Horning 's  Mills,  Out.,  is 


mooted.  It  is  proposed  to  develop  the  Huxtable  power 
at  Horning 's  Mills  for  both  lighting  and  power  pur- 
poses. 

Tlie  Robb  Engineering  Company,  Limited,  head 
office  at  Amherst,  N.S.,  have  obtained  an  extra-provin- 
cial license  in  British  Columbia,  with  head  office  at 
Royal  Bank  Chambers,  Vancouver.  Hon.  Sir  Charles 
Hibbard  Tupjier,  Vancouver,  is  attorney. 

The  Winnipeg  Electric  Company  have  a  large  gang 
of  men  at  work  enlarging  the  channels  at  Lac  du 
Bonnet  to  increase  the  water  power  of  the  electrical 
development  plant.  An  engineer  estimates  that  fully 
100,000  h.p.  can  be  developed  on  the  river  here.  This 
energy  is  used  to  operate  the  company's  cars  and  also 
supply  Winnipeg  with  electricity. 

The  City  Council  at  Edmonton  are  making  arrange- 
ments for  the  construction  of  an  electric  street  railway 
system  to  run  there  and  in  the  City  of  Strathcona  on 
the  opposite  side  of  the  Saskatchewan  River.  Edmon- 
ton has  secured  the  charter  of  the  Strathcona  Radial 
Tramway  Company.  Arrangements  provide  for  the 
building  of  a  small  system  this  summer  which  will  be 
materially  extended  next  year. 

Tenders  are  being  taken  by  the  Hydro-Electric 
Power  Commission  for  transforming  station.  The 
stations  will  be  twelve  in  number,  and  will  be 
built  at  the  following  point:  Niagara  Falls,  Dundas 
(combined  transformer  and  interswitching) ,  Toronto, 
Brantford,  Woodstock,  London,  Guelph,  Preston  (sup- 
plying Gait  and  Hespeler),  Berlin  (supplying  Waterloo 
and  New  Hamburg),  Stratford,  St.  Mary's  will  depend 
upon  the  passage  of  the  Stratford  by-laws.  The  Mg- 
Guigan  Co.  will  not  tender. 


J.  F.  B.  VANDELEUR 


Representing  E^vefshed  &  Vignolcs,  Limited 

No.  3  Dineen  Building-,    Toronto  Contractors  to  The  Admiralty,  War  Office,  etc. 

Modern  Recorders 

Inkless 

Tramcar  and  Switchboard  Types 

No  pen  to  scratch. 

No  clock  to  wind  up. 

No  holes  pushed  in  chart. 

No  ink  to  blot  or  dry  up. 

No  friction  on.paper, hence 
unimpeded  accuracy. 

The  charts  of  a  number  of 
recorders  can  be  driven 
in  synchronism  from  one 
master  clock. 

Hit;ii  accuracy  of  timino-. 

Used   by   the  Toronto 

Street  Railway  Company 


Exhibited  at  Machinery  Hall,  Canadian  National  Exhibition 
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Sparks. 

Tho  oontnu't  for  motoi*s  in  r.Miiicd ion  wiili  the  Ed- 
monton streot  railway  systiMii  has  Ikhmi  awarded  lo  the 
Canadian  GtMJoral  KltH'tric  Co..  of  J'otorhoiM. 

A  Victoria,  B.C.,  report  states  tliat  tho  B.  C.  Electric 
Railway  Company  are  eonsideriiif?  the  bvinfjinfj  of  elec- 
tricity from  the  mainland  across  the  Gulf  of  Georgia. 

The  Kootenay  Development  Syndicate  have  been 
granted  a  license  by  the  Provincial  (Jovernment  of 
British  Cohunhia  to  dcvcloj)  and  distril)ute  electrical 
enerjjy. 

Lighting  strnck  the  transformer  house  of  tiie  Falls 
Power  Company  at  St.  Catharines.  Out.,  last  month, 
and  did  damage  to  the  extent  of  about  two  thousand 
dollars. 

The  by-law  to  raise  ;|!7,000  in  connection  with  im- 
provements to  tlie  electric  light  plant  at  AViiigliam. 
Out.,  has  been  approved  by  the  Ontario  Railway  and 
Municipal  Board. 

J.  McTeigne,  citj^  clerk,  Port  Arthur,  Ont.,  recently 
took  teudei'S  for  the  construction  of  a  concrete  dam  at 
Onion  Lake,  on  Current  River.  Smith,  Kerry  &  Chace, 
consulting  engineers.  Toronto. 

The  British  Insulated  &  Helsby  Cables,  Limited, 
have  just  obtained  a  contract  from  the  Montreal  Light, 
Heat  &  Power  Company  for  an  additional  four  miles 
of  three  core  extra  high  tension  cable,  to  be  installed 
immediately. 


Allis-Clialnicrs-Jiullock,  Limited,  Montreal,  have  se- 
cured the  contract  to  enlarge  the  municipal  lighting 
plant  at  Calgary,  Alta.,  w^ith  a  750  k.w.  alternating 
current  generator,  30  k.w.  excitor,  switchboard  and 
other  auxiliary  apparatus. 

Arrangements  are  now  being  comj)leted  at  Windsor, 
Out.,  to  organize  a  company  to  build  an  electric  railway 
to  Detroit,  Mich.,  by  way  of  the  Michigan  Central  Rail- 
way tunnel.  J.  A.  Smith,  Dr.  Revell,  A.  J.  Nelles,  G. 
L.  Leggatt,  W.  Bong,  of  Windsor,  Ont. ;  G.  Bouteiller. 
of  Walkerville,  Ont.,  and  G.  King,  of  Detroit,  Mich.,  are 
interested. 


Carbolineum 

Ideal  Wood  Preservative 
PREVENTS  ROT  AND  DECAY  IN  WOOD 

Invaluable  for  Telephone  Poles.  Shingles.  Fen'e  Posts, 
Railway  Ties,  Paving-  Blocks  and  all  Wooden  Structural 
Work.     Cheap    as    Paint    and    as    Easily  Applied. 

Carbolite  Carbolineum  Co.,  Limited 

59  Yongc  Street,  TORONTO 


"Special''  Incandescent  Lamps 


standard  of  Quality 


Especially  Designed  for 

Moving  Picture  Work 


Projector"  Carbons 

Electrical  Supplies  and  Apparatus 

J.  A.  Dawson  &  Company 

Winnipeg  Montreal 


15he 


General  £lectric  Co.  of  Sweden 


McLnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 
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The  ratepayers  of  Morden,  Man.,  are  to  vote  ou  a 
by-law  to  raise  $10,000  for  electric  light  purposes. 

A  by-law  to  raise  $3,000  for  the  construction  of  a 
telephone  system  has  been  carried  at  Revelstoke,  B.C. 

The  city  of  Edmonton,  Alta.,  has  purchased  the  33- 
year  franchise  of  the  Strathcona  Radial  Tramway  Com- 
pany. 

The  Killarney,  Man.,  ratepayers  have  approved  a 
by-law  granting  a  franchise  and  bonus  of  $2,000  to 
George  Collison,  who  will  establish  an  electric  light 
plant  there. 

Notice  has  been  given  that  an  application  will  be 
made  to  the  Legislature  at  its  next  session  for  permis- 
sion to  build  an  electric  railway  from  Belleville,  Ont., 
to  Point  Anne,  a  distance  of  about  tive  miles. 


The  Creston  Power,  Light  &  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $20,000, 
and  the  following  officers  elected:  George  Benny, 
l^resident;  James  Compton,  vice-president;  Guy  Lowen- 
berg,  secretary  and  treasurer. 

La  Compagnie  des  Eaux  et  d'  Electricite  de  Saint 
Felicien  Limitee,  capital  $99,000,  has  been  incorporated 
to  construct  an  aqueduct  in  the  village  of  Saint  Feli- 
cien, Que.  Incorporators,  A.  Naud,  P.  Jalbert,  P.  A. 
Potvin  and  others  of  Saint  Felicien. 

The  project  for  the  construction  of  an  electric  rail- 
way from  Dunnville,  Ont.,  across  the  Niagara  Penin- 
sula is  reported  to  have  been  revived.  The  line  now 
proposed  will  run  from  Dunnville  by  way  of  Welland- 
port  and  St.  Ann's  to  Beamsville  and  connect  with  the 
Hamilton,  Grimsby  &  Beamsville  Electric  Railway. 
Jas.  A.  Ross,  Wellandport,  is  president. 


Westinghouse  Type  L 
Ammeters  and  Voltmeters 

A  new  line  of  direct-current  instruments 

Diameter  Only  5  Inches 

'  Scale  lengfth  equal  to  averagfe  7"  meter. 

Permanent  mag^net  type. 
Single  air-gap  construction. 
Absolute  dead-beat. 
Removable  movement  and  magnets. 
Ammeters  operate  from  shunts. 

High  Grade — Low  Price 

These  instruments.,  being  free  from  external  field  effects  .ind  residual  errors,  are 
far  superior  to  any  mo\  ing--iron,  direct-current  instruments.  They  ha\  e  all  the  ad- 
vantages of  the  permanent-magnet  type,  but  cost  no  more  than  the  moving-iron  type. 

Canadian  Westinghouse  Co.,  Limited 


Traders  Bank  BIdg., 
TORONTO. 
439  Pender  St.,  VANCOUVER. 


General  Office  and  Works:  "AvILTOw,  OfsT. 

For  particulars  address  nearest  OfHce; 
922-923  Union  Bank  B!dg.,  WINNIPEG. 


Sovereign  Bank  of  Canada  BIdg., 
MONTREAL.. 
158  Granville  Street.  HALIFAX 


Belliss  &  Mopcom  Limited,  Eng'ineers 


Estiiblished  over  50  years. 
Telegrams  :  "Belliss,  Birmingham. 
Code:  A. B.C..  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicilj' ;  Strengflh;  Experience 
l.ovv  Co^l  ;  Reliability  ;  Mininuim  Maintenance  ;  Compactness  ;  Goo'i 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H. P.,  in  sizes  ranging  from  5102,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  Board  of  Trade  Building,  MONTREAL,  CAN. 

Tclc-K'r.-iphic  Address  :  "L.tico'    Moiitrc.il.  1.\h1c-s  :    A,  B.C.  ^tli  Edition  &  W  ostorn  I'nioii. 


Reprksknting  our  Two-Ckant<  Compound  Typk  Encink 
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CONSULTING  ELECTKICAL  ENGINEERS 


CHARLES   H.  MITCHELL,   C.  E. 

Mc-nilvr  (.'.iiiaili.tK  S^viftv  Civil  Kii^inccrs. 
Mrcnhcr  .\mcrii,Mii  S»K-ii-tv  Civil  En(;ii>iHTS. 
A-^Nvs.-.  M.  In>iitiition  Civil  ICn^'rs.  (l.oiition). 
Ass  V.  Aint*ri^-an  lust.  ICle^-t rioal  Kii^iiircrs 

HYDRO-ELECTRIC  ENGINEER 

Kimms    I004-S  Tn-il' 
Trlrphone  Main  7  ,^x> 


K   >ifc  «.(/(/ 
Lit  HO  \  1  <> 


R.  S.  KELSCH, 

C0.4SULTINC  ENGINEER 

Slf.im,  llytliaulic,  Elocirlc. 
Kepoils,  E>iimaies,  Aibiii alions. 


POWER  BUILDING, 


MONTREAL 


EDWARD  B.  MERRILL 

B.  A..  H.  A.  Sc. 
M.  Cm.         C.  E.,  Associate  .\.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Pevelopnienls  and  Transmission.  Electric 
Lighting.    Electric  Railways.    Municipal  Engincer- 
inc.    Industrial  Plants.     Reports,  Valuations,  Etc. 
TORONTO  and  WTXNIPEG 


P.  1:.  M.irclKAnd.  EE.  U.  W.  I-arlev.  C.E. 

W.  L.  Uoiinelly.  Sec.-Trcas. 

P.    E.    MARCHAND   &  CO. 
Consulting:  and  Constructing  Engineers. 

Examinations.  Surveys,  Reports,  Plans,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants.  Long  Distance  Power  Trans- 
misj-ion.  Hydro-Eleclric  Developments  a  Specialty. 
i.:S'..  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


J77  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


Charles  Brandeis,  C.  E. 

\.  M.  Can.  s.>c.  C.E.,  M.Am.  Klectro-chemical  soc,  etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam.  Electric  Light,  Power  and  Railroad 
Plants.  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 

TORONTO         -  WINNIPEG 

Cecil  8.  Smith       J  G.  O.  Kerry     W.  G.  Ch.^ce 


J.   STANLEY  RICHMOND 

CONSULTING  ENGINEERING-EXPERT 

26  Years  Practic^.l  Experience 
Canada  -  8  years        United  States — 11  years 
England— 6  years       West  Indies — r  year 
SPECIALTIES:   Power  Plants.  Electrical  Rail- 
wavs.  Poiver  Rates,  Electr.ilytic  Corrosion.  Steam 
and  Producer  Gas  Engines,  Metallurgy,  Electro- 
Chemistrv,  Building  Materials. 

%i  Victoria  Street       -  TORONTO 
Tel.  Main  .5240.  •  Cable  Address,  Trolley,  Toronto 


Short  Circuits. 

Till'  Hamilton  Five  and  Water 
I 'tuiiiiiittet^  will  lake  tenders  on 
sviu'linmoiis  motors  of  66  cycles  for 
the  Heaeh  piiiii|)iiif''  stations. 

Tenders  will  be  received  by 
rcterson.  Secretary  Winnipeg  Board 
of  Control,  nntil  September  15th  for 
electric  lig'iiting  plant  and  carbons. 
Specifications  and  fnrther  details 
may  be  obtained  ol'  F.  A.  Cambridge, 
City  KltH'trician,  Winnipeg',  or  of  Mr. 
l'etei*son. 

W.  A.  McKay  &  Company,  electri- 
cal contractors,  Sydney,  N.S.,  have 
secnred  a  contract  with  the  New- 
fonndland  Government  for  the  elec- 
trical work  in  connection  with  the 
mnsenm  at  St.  John's,  Newfound- 
land. They  have  also  made  a  con- 
tract with  the  Canadian  Government 
for  the  electrical  work  in  conection 
with  the  new  Government  building 
at  Shelburne,  N.S. 

The  Interurban  Electric  Company, 
Limited,  has  been  incorporated  to 
operate  in  the  municipalities  of  West 
Toronto.  Township  of  York,  Toron- 
to, Township  of  Etobicoke,  and  the 
Township  of  Toronto.  The  company 
is  authorized  to  operate  steam  and 
electric  railways,  telephone  systems 
and  to  generate  electricity  for  lamps, 
heat  and  motors.  It  has  also  author- 
ity to  purchase  or  take  over  the 
Stark  Telephone,  Light  &  Power 
System,  Limited.  The  company  is 
capitalized  at  $-100,000,  and  '  the 
directors  are:  Eli  Smith  Edmanson, 
Fred  Grundy,  Alfred  Neville  Morine, 
Mervil  McDonald,  Charles  Herbert 
Porter,  George  Deleno  Lewis  and 
George  T.  Turnbull. 

Estimates  are  being  prepared  by 
the  engineers  of  the  Hydro-Electric 
Power  Commi.ssion  of  the  cost  of 
power  in  response  to  applicants  from 
Whitby,  and  other  points  east  of 
Toronto,  who  desire  to  share  in  the 
service  from  Niagara  Palls.  It  is 
said  that  deputations  from  the  towns 
will  wait  on  the  Commission  in  order 
to  place  themselves  in  a  position  to 
submit  the  power  by-laws  to  the 
people  in  January.  It  was  said  that 
the  Electrical  Development  Company 
was  contemplating  an  extension  of 
its  line  eastward,  and  probably  a 
continuation  of  the  Scarboro  Elec- 
tric Railway  to  Whitby  would  be 
promised.  This  is  denied  by  Sir 
Henry  Pellatt,  president  of  the 
power  company. 


Situation  Vacant 

Wanted— Desirable  party  with  some  capital  to  go  into 
partnership  with  an  established  e'octrical  manufacturers' 
agent  in  Toronto.  Strictly  confidential.  Apply  Box 
loo.  Electrical  News,  Toronto. 


Electric  Repair 


and 


Contracting  Company 

The  oldest  and  best  equipped 
firm  in  Canada 

Contracting  Electrical 
Engineers 
Electrical  Repairs 

99  and  loi  West  Lagauchetiere  Street 

MONTREAL 


FIME 

[BANK.OFflCE; 
.DOUBT  HOUSE  & 
'OBUG  STORE  FITTINGS. 


KENT  BROTHERS 

Miners  and  Exporters  of 
CANADIAN  AMBER  MICA 
KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


GOES  LIKE  SIXTY 

SELLS  LIKE  SIXTY 


$65 


GILSON 

GASOLENE 

ENGINE 

For  Pumping,  Cream 
^Separators,  Churns. Wash  Ma- 
:nes,  etc.  FEEE  TEUL 
Askfor  catalog-all  sizes 
GILSON  MFG.  CO.  Ltd.  „.iv  ,ks.  GUELPH,  ONT. 


Winnipeg,  Manitoba 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATENI  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 
MAIN 
2582 

RIDOUT  &  MAYBEE 

103  Say  Street 
TORONTO,      .      -      -  CANADA 
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ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.  Sheets,  Wire,  Tubing, 
Castings 

Prices  with  full  information  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


Oneida   Galvanized  Chain 

For  Suspending  Arc  Lamps 

Oneida  Community  Limited 

Niagara  Falls,  Ontario 


CANADIAN 
Workmen  Factory 
Company  Product 

NOW  we  want  CANADIAN  ORDERS 
for  an  unexcelled  line  of 

Switches  and  Switchboards 

Are  we  getting  yours? 

The  Hill  Electric  Mfg.  Co. 

1560  St.  Lawrence  Boulevard,  MONTREAL 


"CALVADUCT"ahd"LORICATED 
CONDUITS 

FOR   INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 


TORONTO 


CANADA 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  10  give  perfect 
^atislaction  in  Motors  and  Dynamos  and 
Electric  Street  Railway  Armature  BearLngs 

Get  our  book  "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto        -  Ont. 


"YOU  WIRE  FOR  ME   and   I'LL  WIRE  FOR  YOU  " 

WALTER  BARR,  Jr. 

ELhCTRICAl  EXPERT  and  CONTRACTOh 

758  YONGE  STREET 
Electrical  and  Gas  Fixtures,  Apparatus  and  Supplies 
PHONE  N.  2470         -        -        -         TORONTO,  ONT. 


TELEPHONES 

We  manufacture  TELE- 
PHONES for  all  kinds  of 
service-Central,  Exchange, 
Factory,  Warehouse, Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 

John  Starr,  Son  6l  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


THE  TELEPHONE 

Is  a  Companion,  Friend  and  Servant 
Combined. 

Invaluable    for    convenience    in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal    for    the    facility    it    affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

BEll  TElEPiONE  GOMPli!  Of  GINIIDI 


4- 
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ItiiUaii  Afrunuitaliir' 


Made  in  Canada 


Estahlislictl  1898 


There  are  more  than 


SIX  THOUSAND  CELLS  of 


Batteries 


Used  in  Canada  To-day 

TWO  YEARS'  GUARANTEE 

UlLLKTINS  on  KEgl-EST 


The 


Croftan  Storage  Battery  Co. 

423425  West  Queen  St.    -    TORONTO,  CAN. 

MoNTKi-.Ai,  AM)  E.\st:  \Vinnip?:g; 
JOHN  FOKMAN  GASOLINE  ENGINE  SUPPLY  CO. 

Vancoiver  AM)  West:  SHIPVARn,  LTD. 


INTERESTING  FACTS 


for 

JOBBERS  and 

DEALERS 

One  Jobbing-  Firm  in  Montreal 
took  up  our  X  CELLS  this  Spring, 
the  first  order  being  dated  April 
10th,  1908.  Up  to  August  loth, 
igo8,  thev  have  sold 

12,736  X  Cells, 

making  In  FOUR  MONTHS,  as 
they  ^fladlv  admit.  TWICE  AS 
MUCH  PROFIT  ON  X  CELLS 
as  the\"  have  made  on  imported 
Batteries  during  TWELVE 
MONTH.S  in  1907,  althoug-h  they 
handled  during  1907 

31,075  imported  Dry  Cells. 
This  statement  should  con\'ince 
J  ou,  but  it  is  not  surprising.  {t-»r  our 

X  CELLS 

Are  Guaranteed 

And  they  Certainly  Have 
NINE  LIVES 

Selling  Prices 

cents 

No.  6  X  Cells  in  Barrel  lots. .  19 
No.  6  While  Kitten  ..16 
No.  7  X  Cells  "       .  38 

We  ship  FRESH  GOODS  on 
date  the  order  is  received. 
When  in  Toronto  inspect  our 
up-to-date  plant. 


Electrical  Specialties,  Limited 


12-14-16  Shuter  Street 


Toronto 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  'J  rust. 

We  have  a  FULL  LINE 

Magneto-Central  Energy  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete     telephone  systems. 


Write  for  Particulars 


Canadian  Independent  Telephone  Compa^ny,  Limited 


26  Duncan  Street.  TORONTO,  Ont. 
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Of  Interest  to  YOU 

To  keep  constantly  employed  every  unit  of  the  extensive  plant  necessary  for  the  efficient  handling  of  our 
large  repair  trade,  we  have  for  some  time  past  manufactured  SWITCH  BOARDS  and  SIGN  FLASHERS 
to  order  for  the  local  trade. 

We  wish  to  extend  this  branch  of  our  work,  and  Power  Companies  or  Contractors  writing  for  our  prices 
will  find  them  sufficient  inducement  to  aid  us  in  accomplishing  this.        Send  in   Your  Specifications. 

Repairs  to  Everything  Electrical 

FOR  SALE 

A.  C.  Machinery 

One  30  k.w.  125  cycle  Generator  with 
Exciter. 

One  150  k.w.  1 25  cycle  Generator  with 
Exciter. 

D.  C.  Machinery 

Two  Plating  Generators. 
One  12  h.p.  500  volt  Motor. 
One  3  h.p.  250  volt  Motor. 
One  ^  h.p.  125  volt  Motor. 
One  Y-z  h.p.  500  volt  Motor. 
Whitney  portable  Amp.  and  volt  meter, 
zero  to  150  d.c. 

The  Electrical  Maintenance  &  Repairs  Co. 

Phone  Main  3419  162  Adelaide  Street  West,  Toronto 


WANTED 

One  17^  k.w.  125  volt  d.c.  Generator 
One    5     k.w.  125    "      "  " 
One   8  h.p.    250  volt  d.c.  Motor 


THE  McEWEN  Tu^tomatic 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 
Write  For  LsLtest  Bulletin  and  Prices, 

Waterous    Engine    Works  Co. 

BRANTFORD,  CANADA 
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Kolloid-Wolfram  Lamp 

Life  1,000  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY   COMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 

Midland  Electric  Co. 

SOLE  AGENTS 
119-121  Youville  Square,  Montreal 


^  "YOUR  ELEGTRIGflL  SUPPLY" 

 HOUSE  

51  Victoria  Square  -  -  MONTR^U 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Cleotrlc  Co.,  Limited 
468-474  King  St..  West         -  TORONTO 


The 


Electirical  Consti*fictfon  Co., 

of  London,  Limited 

'^32-40  Dundas  Street,  London,  Can. — Phone  1103.' 
^Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
make. 


Estimates  Cheerfully  Given 


Descriptive    matter  furnished 
on  application 


LONG  DISTANCE  PHONE  MAIN  3149 


Electrical  Repairs 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

326-328-550  CR.AIG  STREET   WEST  -  -  MONTREAL 
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Electrical  News 


C  Engineering  Journal 


"  SUPERIOR" 

Alternating        IndUCtiOll  MotOrS 


Cochrane 

Save 
Water 

Coal 
Repairs 

Time 


Current 


Single  Phase 
Constant  Speed 


Multi  Phase 
Variable  Speed 


Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  Suit  all  Conditions. 


Canadian  Electrical  &  Motor  Co. 


Successors  to  United  Electric  Co.,  Ltd, 

468-474  King  Street  West,  Toronto 


Limited 


Heaters 

are  Cheap 
To  Install 
To  Operate 
To  Clean 
To  Repair 


Canada  Foundry  Company,  Limited 

Head  Office  and  Works:  TORONTO,  ONT. 

District  Offices:  Montreal       Halifax      Ottawa      Winnipeg      Vancouver  Rossland 
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I  .  N.  I'lm  i  ii  N.  rio^ivUni.  Geo.  II.  Oi.NiiY  2nd.  Secretary-Treasurer. 

\}  jy     Eugene  F,  Phillips  Electrical  Works 

'  Montreal  ^''"'"'"^  Toronto 

Railway,  Feeder  and  Trolley  Wire 

Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords 
Rubber,  Magnet,  Office  and  Annunciator  Wires 

Bare  and  Insulated  Electric  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  F'acton- :  Amkrican  Ei.ectricai,  Works,  Providence,  R.I. 
X.Mv  York  Ollioe  :  2h  Coitlaiidl  Street.  Chicago  Office  :  135  Adams  Street. 


'SHAWMUT' 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 


NOTICE  >  r" 

-T-i     T         1                 I^WHbmf"  »  \  We  have  dropped 

The  Lugs  do  not         F-^^mm^  ^  ,  . 

o    •    4.  -D        J              ^SI^mS^  J  the  use  or  castinQ^s 

rroject  beyond  "         IP^  ^ 

the  Porcelain  v         "  I  ^ur  Bases 


Have  You  Our  Catalogue  No.  ioo? 


CHASE-SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 

Stuart  -  Howland  Company 


Manufacturers  of 


The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 


On  the  Market 


Everything  Fully  Guaranteed 
Also  Dealers  in  Everything  Electrical.  t»  t.-  ««.  m  « 

^^^^f.rfn^^Lr^^^^  Is  w^Thro^street  Boston,  Mass. 
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The  Anti-Night 


Will  Wake  Up  the  Dark  Corners 

Will  do  it  right  by  giving 

More  Light  for  Less  Money 

Saves  over  the  Arc 

On  First  Cost   50% 

On  Cost  of  Opera  ion  23% 

Write  for  Illustrated  Catalog  C-17. 


Benjamin  Electric  Mfg.  Company 

64  York  Street,  Toronto 

WIRES  AND  CABLES 

of  Every  Description,  For  Telephone,  Telegraph  and  Electric  Power  Purposes 

The  Wire  and  Cable  Co.,  Montreal 


4  i 


DioLmond  H 


99 


SWITCHES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


APPLIANCES 

Galvanized 
Steel 

Wall 

Cases 

Automatic 
Plush 
Receptacles         i  ||| 
and  Plugs         ^  jP' 

o  o 


O  vO 


MANUKACTUREn  BY    j 

THE  HART  MANUFACTURING  COMPANY,  Hartford,  Conn. 


Canadian 
Agents  : 


C.  W.  Bongard  Co.,  Ltd.  9  62-64  Wellington  St.  West.  Toronto,  Can. 
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Cedar  Poles 

from 

"British  Columbia" 

The  stront;esl,  stiait;hlest  and  soiim.lost  pole  tliat 
grows  in  the  "  WORLD." 

Wo  can  ship  them  East  as  far  as  Ouebec  and  coni- 
peio  w  ith  Eastern  poles-40  ft.  and  longer. 

In  Ontario  we  can  compote  only  on  ^^5  ft.  poles  and 
loni^^er. 

In  Manitoba    30  tl.  ani.1  lont^er. 

In  .Mberta  and  Saskatchewan  we  are  "  IT"  on  all 
lent;-ths. 

Don't  be  afraid  of  them.  They  are  the  leading  pole 
for  City  and  Power  line  construction. 

\'ards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

Wo  name  delivered  prices  always  ;md  guarantee 

immediate  shipment. 
Write  for  car  load  prices  on  our  Orcg"On  Fir  CroSS- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,  Washington 


The       Weston  Portable  Alternating 
Current  Ammeters,  Milli-meters 
and  Voltmeters 


are  so  far  superior  to  ihose  of 
any  other  manufatture  ihat 
their  performance  will  be 
a  revelation  to  users  of 
alternating  current  ap- 
paratus. 

They  are  absolutley  dead- 
beat  and  extremely  sensi- 
tive. Their  indications  aie 
practically  independent  of 
Frequency  and  of  Wave 
Form. 

They  are  practically  free  from  Temperature  Error. 
They  require  extremely  little  power  for  operation. 
They  are  remarkably  low  in  price. 

Correspondence  concerning  these  new  tjpes  is  solicited  by  the 

Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  OfHce:  74  Cortlandt  St. 


A  GOOD  SIGN 

Is  the  Result  of  Using 

Brilliant  Sign  Lamps 


No  dark  spots. 
Every  lamp  btirns. 

Supplied  either  clear,  with  frosted  tips,  or  all 
frosted,  in  2,  4,  and  5  Candle  Power. 

We  manufacture  a  complete  line  of  Incan- 
descent Lamps,  and  are  now  in  a  position  to 
supply  Miniature  and  Candelabra  Lamps. 

Write  for  catalogue  and  prices. 


Ontario  Lantern  &  Lamp  Company,  Limited 


HAMILTON,  ONTARIO 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


I  KAUt.  MARK 

Keg.  U.  S.  PiSLtervt  Office 


Okonite 
Insulated 


Wires  and  Cables 


Willard  L.  Chandee  ) 
H.  Durant  Cheever    |  Managers. 
Geo.  G.  Manson,  General  Superiptendant 
W.  H.  Hodgins,  Secretary. 
W.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

The  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Irvdviction  Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


PACKARD    ELECTRIC    CO..  Limited 


Works:   St.  CatKa.rin.es 


127-129  Bell  Tel.  Bdg. ,  Montreal. 


Somerset  Block,  Winnipeg. 
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ROBiB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 


DISTRICT  OFFICES 


I  Tradc 
:   i  Bell  T 
V  Union 


Traders  15ank  Building,  Toronto,  WILLIAM  McKAY,  Manager 
~  "1  Telephone  Building,  Montreal,  WATSON  JACK,  Manager 
on  Bank  BuiIding,Winnipeg,  J.  F.  PORTER.  Manager 


Goldie 
Corliss 

Installations 

Illustration  shows 
the  Power  House  of 
the  Dominion  Coal  Co, 
at  Glace  Bay,  N.  S,, 
equipped  with  three 
pair  of  Cross  Com- 
pound Goldie  CorHss 
Engines  and  two  of 
our  Ideal  High  Speed 
Steam  Engines.  All 
direct  connected. 


The  Goldie      McCuUoch  Co. 


Gait 


Ontario 


Limited 


Canada 


WESTERN  BRANCH 
248  McDermotl  Ave.,  Winnipeg,  Man. 


QUEBEC  AGENTS 
Ross  &  Greig-,  Montreal,  Que. 


B.  C.  SELLING  AGENTS 
Robt.  Hamilton  &  Co.,  Vancouver,  B.C 


\A7p  IN/TalrP    Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Boilers,  Tanks,  Heaters,  S_team  and  Power  Pumps,  Condensers, Flour  Mill  Ma- 
^  ^  iTidt^C    chinery.  Oatmeal  Mill  Machinery,  Wood- Working  M 


Machinery,  Transmission  and  Elevating  Machinery,  Safes, Vaults  and  Vault  Doors 
ASK  FOR  CATALOGUES,  PRICES  AND  ALL  INFORMATION 
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HYDRO-ELEOTRiO  PLANTS 

OF  ALL  CAPACITIES 


ONE  OF  OUR  750  K.  W.  ALTERNATING  CURRENT  GENERATORS 
CONNECTED  TO  WATER  WHEEL  BY  BELT  DRIVE.  BULLETIN 
303  DESCRIBING  HYDRO-ELECTRIC  PLANTS  AND  BULLETIN  1050 
SPECIALLY  DEVOTED  TO  WATER  WHEEL  TYPE  ALTERNATORS 
WILL  BE  SENT  ON  REOUEST. 

ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 

Works      -  MONTREAL 

Sales  Oi  ficks  : 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

NEW  GLASGOW  (!OBAi;r  ('AL(i AHV 
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CAN  A  0  I  A  N    R  I.  K  C  T  R  I  C  A  L  NEWS 


"Take  a  Day  off^^ 

and  gather  up  your  burned  out  incandescent  lamps. 
That  may  look  like  a  loss  of  time  on  the  face  of  it, 
but  whether  you  have  a  large  or  small  business  it  is 
"  positive  waste  "  to  throw  away  your  burn-outs  when 
we  can  refill  them,  and 

Make  Them  "Brand  New"  Again 

at  a  low  cost.  Lamps  refilled  by  us  stand  all  the  tests 
of  NEW  HIGH  GRADE  LAMPS  for  long  life,  volt- 
age, candle  power,  and  general  appearance.  You'll  be 
delighted  with  the  results. 


Let  us  tell  you  about  our  proposition, 
and  the  easiest  way  to  ship.  Remember 
we  give  a  POSITIVE  GUARANTEE  OF 
PERFECT  SATISFACTION. 


'^^^  Dominion  Electric  Co. 

St.  Catharines,  Ontario 


Why  Patronize  the  "Lamp  Trust When  You 
Can  Buy  in  the  Open  Market 

The  Gilbert  Arc  Lamps  are  renowned  throughout  the  Em- 
pire as  the  highest  type  of  arc  lamp  perfection.  They're  made 
in  Great  Britain,  which  guarantees  that  they  are  well  made. 

If  you  want  "  Something  better  "  than  you  now  have  get 
acquainted  at  once  with  the 

aLBERT  ARC  LAMPS 

Made  in  every  style  and  size,  and  not  so  costly  as  the 
"trust"  lamps. 

Endorsed  and  used  by  the  British  Admiralty,  War  Office, 
India  Office,  Thames  Embankment,  Manchester  and  sixty 
other  leading  Corporations. 

J.  F.  B.  VANDELEUR,  Canadian  Representative 

Repair  Shops  in  Toronto  3  Dineen  Building,  Toronto 
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"HELIOS 


TUNGSTEN  LAMPS 


Brightest  of  Incandescents 

40  Watts  —  32  C.  P. 

Price  to  Lighting  Companies  $.125  Each 


WRITE  TO   US    FOR  DISCOUNTS 


The  FL.  E.  T.  Pringle  Co..  Limited 

Montreal  -  -  Winnipeg 


Crocker-Wheeler  Direct  Current  Motors 


Are  Furnished  in 
All  Types 

SHUNT 

SERIES 

COMPOUND 

OPEN 

SEMI-ENCLOSED 

FULLY  ENCLOSED 

BELTED 

BACK-GEARED 

DIRECT-CONNECTED 

VERTICAL 

VARIABLE  SPEED 


Drive 

PRINTING  PRESSES 

MACHINE  TOOLS 

PUMPS 

FANS 

BLOWERS 

STEEL  MILLS 

LAUNDRY 

MACHINERY 

CRANES 

HOISTS 

ELEVATORS 

AIR  COMPRESSORS 

and 

MACHINERY  OF 
ALL  KINDS 


Canadian  Crocker -Wheeler  Co. 


MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 
Head  Office:   41  Street  Railway  Chambers,  MONTREAL 


Limited 


lO 


C  A  N  A  0  I  A  N    ELECTRICAL    N  E  W  § 


Continuous  Wire  in  Moulding-s. 

The  l';ui,uii.m  I'lro  I  lulerwriU'is  'Assm-iat  ion 
issued  Bulletin  17  ouihodvinf;  the  anuininuiit  s  ami 
additions  to  the  national  eode  wliich  were  atioptinl  at 
tlie  lust  eonvention  lieKI  in  New  York.  Two  important 
points  whieh  the  umlerwriters  inten.l  in  iK'vote  jiarticu- 
lar  attention  to,  are  the  adoption  of  ilie  rule  callini,' 
for  eontinuous  lengths  of  wire  in  niouldint^s  with  approvt'd 
fittings  for  spliees  and  the  ])roper  installation  of  main 
line  service  switches.  Chief  Electrical  Inspector  H.  F. 
Strickland,  of  Toronto,  calls  attention  to  the  fact  that 
the  old  rule  culling  for  main  line  switches  to  he  ])laced 
iuunediately  at  the  entrance  is  now  broadening,  so  that 
they  are  placed  in  the  most  convenient  location  near 
the  point  of  entrance.  This  will  enable  switches  to  be 
placed  in  suitable  iron  service  boxes  near  the  main 
entrance  to  buildings,  so  that  current  can  be,  and  is 
likely  to  be.  cut  olT  at  night.  The  underwriters  are 
now  preparing  bulletin  18,  with  drawings  illustrating 
this  method.  !Mr.  Strickland  considers  the  proper  in- 
terpretation of  this  main  line  switch  rule  and  its  uni- 
versal adoption  to  be  a  potent  factor  in  reducing  the 
fire  loss  from  electrical  causes  to  a  minimum.  Hun- 
dreds of  short  circuits  and  minor  electric  fires  take 
place  during  the  day  time,  but,  being  promptly  dis- 
covered, do  not  as  a  rule  amount  to  anything  serious. 
It  is  during  the  night  that  minor  fires  reach  major  pro- 
portions, and  this  is  what  the  new^  rule  is  specially  pro- 
vided to  guard  against. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce  re- 
ports contain  the  following  trade  enquiries.  Eeaders  of 
the  "Canadian  Electrical  News"  may  obtain  the  names 
of  enquirers  l\v  writing  us.    State  number  of  enquiry: — 

1301.  Representatives. — A  wqst  of  England  firm 
manufacturing  portable  electric  tools,  electric  hoisting 
and  transporting  appliences,  etc.,  desires  to  appoint  re- 
presentatives in  Canada. 

1498.  Representative. — Inquiry  has  been  made  by  a 
consulting  engineer  at  Liverpool  for  the  names  of  some 
and  transporting  appliances,  etc.,  desires  to  appoint  re- 
presentative in  Great  Britain  and  to  whom  his  experi- 
ence would  be  of  service. 

Io08.  Agency. — An  English  firm  of  electrical  en- 
gineers manufacturing  generators,  motors,  fans,  switch- 
boards, starting  switches,  arc  lamps,  cables,  fittings, 
accessories,  bells,  telephones,  etc.,  desires  to  hear  from 
some  Canadian  firms  willing  to  take  up  their  agency. 

Tlie  following  is  among  the  recent  enquiries  relating 
to  Canadian  trade  received  at  the  office  of  the  High  Com- 
missioner for  Canada,  17  Victoria  street,  London,  S.W.  : 

Inquiry  has  .been  received  from  an  old  established 
.firm  manufacturing  an  oil-gas  apparatus  suitable  for 
lighting  villages,  country  houses  and  places  out  of  the 
way  of  ordinary  gas  supplies,  for  the  names  of  parties 
in  Canada  who  would  be  prepared  to  take  up  their 
agency. 


Personals. 

Mr.  G.  Chace,  of  Smith,  Kerry  &  Chace,  has 
gone  to  Winnipeg  to  attend  to  his  firm's  interests  in 
connection  with  the  ^lunicipal  Power  plant,  and  to  re- 
present tlie  firm  generally  there.  Mr.  Chace  will  be 
greatly  missed  by  his  Toronto  confreres. 

Mr.  Ormond  Higman,  chief  of  the  electrical  branch 
of  the  Inland  Revenue  Department,  Ottawa,  is  at  pres- 
ent in  England,  and  will  represent  the  Dominion  Gov- 


ernment at  the  International  Congress  of  Electrical 
I  nits,  to  be  held  in  London  this  month.  He  will  also 
be  present  at  a  similar  congress  to  be  held  at  Marseilles, 
France.  Mr.  Higman  is  expected  to  return  early  in 
November. 


The  Mageau  Leblanc  Lumber  Company,  Ltd.,  of 
Cbapleau,  Out.,  have  sold  their  property,  consisting  of 
one  hundred  acres  of  land,  a  modern  sawmill  with  a 
capacity  of  30,000  feet  a  day,  and  an  electric  light 
plant  and  powerhouse,  with  a  ten  years'  franchise  from 
the- town,  to  Mr.  J.  A.  Fortin,  former  manager  of  the 
company.  The  new  owner  has  started  to  install  plan- 
ing machinery  and  will  manufacture  every  kind  of  plan- 
ing lumbej;'.  We  are  informed  that  the  price  paid 
was  about  $30,000.  The  new  business  will  be  carried 
on  under  the  name  of  the  Chapleau  Electric  Light  and 
Power  Company.  The  "Electrical  News"  wishes  the 
new  owner  every  success. 


In  addition  to  the  exhibit  of  the  Canadian  Electrical 
&-  Motor  Company  in  Machinery  Hall  at  the  Can- 
adian National  Exhibition,  which  was  described  in  our 
last  issue,  this  company  had  a  25  K.W.  belted  type, 
125-volt  generator,  manufactured  under  the  H.  A.  Jolui- 
son  patents,  operated  by  a  gas  engine,  in  the  exhibit 
of  the  Canadian  Gas,  Power  and  Launches,  Limited, 
in  the  Process  Building.  The  company  also  had  an- 
other exhibit  in  the  Process  Building,  where  one  of 
their  75  H.P.  direct  current  generators  w'as  directly 
driven  by  flexible  coupling  attached  to  a  Weber  75 
H.P.  280  revolution,  upright,  2-cylinder  gas  engine,, 
which  in  turn  was  supplied  by  a  Weber  gas  producing 
generator.  A  multispeed  motor  was  also  shown  in  opera- 
tion in  this  exhibit.  The  operation  of  these  motors 
without  rheostats,  and  the  short  circuiting  of  the  gen- 
erators  attracte^d   a  great   deal   of  attention. 


Sparks. 

R.  H.  Sperling,  general  manager  B.  C.  Electric 
Railroad  Company,  Vancouver,  states  that  street  car  ex- 
tensions will  be  constructed  through  Hastings  upon  re- 
ceipt of  a  bonus  of  $51,000. 

The  Norwich,  Ont.,  village  council  have  renewed  the 
lighting  contract  with  H.  Webster  for  one  year  in  the 
hope  of  getting  power  from  the  Hydro-Electric  Com- 
mission and  of  taking  over  the  plant. 

Arrangements  are  now  being  made  to  put  a  by-law 
before  the  ratepayers  of  Fernie,  B.C.,  to  provide  suffi- 
cient money  to  rebuild  and  operate  the  Crow's  Nest 
Electric  Light  &  Power  Company's  system  as  a  muni- 
cipal enterprise. 

A  company  is  being  organized  south  of  Estevan, 
Sask.,  to  construct  a  rural  telephone  system  with  eleven 
miles  of  wires  to  be  strung  this  fall,  and  more  added  in 
the  spring.  Connection  will  be  made  with  Estevan  by  a 
long  distance  line.  W.  C.  Howland,  Estevan,  Sask., 
is  interested. 

The  Toronto  Railway  Company  have  given  a  contract 
to  British  Insulated  &  Helsby  Cables,  Ltd.,  Montreal, 
for  supplying  and  installing  the  three-core  extra  high 
tension  feeders  in  connection  with  the  new  extensions 
which  they  have  on  hand.  The  British  Columbia  Tele- 
phone Company  also  have  placed  an  order  with  British 
Insulated  &  Helsby  Cables,  Ltd.,  for  over  forty  miles 
of  air  space  telephone  cables,  ranging  in  size  from  400 
pair  to  25  pair. 
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We  are  now  ready  to  make  deliveries  on 
our  20  candle  power,  25  Watt 

Sunbeam 
Tungsten  Lamp 

mdLde  in  the  soLme  size  bulb  as  an  ordinary 
16  candle  power  coLrbon  IdLmp. 

We  c^Ln  also  make  prompt  deliveries  on 
SUNBEAM  TUNGSTEN  LAMPS  in  the 
following  cQLndle  power : 

52  c.p.,    40  watt 
48  60 
80  100  " 

200  250 

N.  B. — All  Sunbeam  Lamps  are  rated  according  to  the  British 
standard  of  candle  power. 

WRITE  FOR  NEW  PRICES 

MANUFACTURED  BY 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Factories :  Toronto  and  St.  Catharines 

Main  OtTuc  :  \>.i  tluvesteT  n  Omci-  .in>l  W.ir.-lunrso  : 

Toronto  251  Notre  Dame  St.,  Winnipeg^ 


I  a 
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Electric  Hoists 

Single  or  Double  Drum. 

In  an\-  capacit}',  for  an}'  depth. 

Furnished  with  or  without  motors 

as  desired. 
IHustrated  Bulletin  sent  on  request. 


The  Jenckes  Machine  Co. 

General  Offices  :  Sherbrooke,  Que. 

Works  :    Sherbrooke,  Que.       St.  Catharines,  Ont. 

Sales  Offices  :    Sherbrooke       St.  Catharines       Cobalt  Rossland 
Vancouver  Halifax 


CaLiA  SKip  lmmedia.tely 


Peterborough 

Integrating  Wattmeter 

For  Alternating  Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from  two  per  cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will  run    continuously    and    accurately  on 

fifty  per  cent,  overload. 
Has  no  complicated  parts,  and    the  friction 

is  reduced  to  a  minimum. 

Write  for  Prices  and  Bulletin  "B" 
Sole  Selling  Agent 

John  Forman 

Electrical  Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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the  field  strength  of  the  machine  in  question,  aided 
sometimes  by  a  cliange  in  the  speed.  In  all  the  earlier 
plants  the  only  mechanism  for  doing  this  consisted  of 
the  field  rheostat,  the  operator  to  turn  it  in  or  out, 
and  the  ammeter  which  gave  him  an  indication  of 
the  load  he  was  carrying.  Later  on  he  was  given  the 
aid  of  pressure  wires,  which  showed  him  the  voltage  at 
the  centre  of  distribution,  these  afterwards  being  sup- 
])lem(>nted  the  line  drop  compensator,  an  instru- 
ment which  accomplished  the  same  purpose  in  a  mucli 
neater  manner.  This  latter,  in  combination  witli  a 
good  operator,  represents  about  tlie  h'gliest  develop- 
ment of  hand  control.  Naturally,  it  is  far  from  being 
really  satisfactory,  as  no  man  can  be  expected  to  catch 
all  the  sudden  load  changes  in  a  plant,  hence  there  was 
every  inducement  for  the  development  of  an  automatic 
equipment  whicli  would  do  the  required  work. 

The  gentleman  who  was  lucky  enough  to  hit  upon 
a  most  satisfactory  device  for  this  purjjose  is  Mr.  A.  A. 
Tirrill,  who  is  now  widely  known  as  the  designer  of 
that  most  excellent  regulator  which  bears  hi  ^  name. 
The  principle  of  this  ingenious  instrument  i-^  simply 
that  you  can  cut  out  a  field  rheostat,  and  thus  raise 
the  generator  voltage,  by  merely  shortcircuiting  the 
rheostat,  just  as  well  as  by  the  usual  method  of  turn- 
ing the  handle.  Conversely,  the  rheostat  can  be  cut 
into  circuit  and  the  generator  potential  lowered,  by 
opening  that  shortcircuit,  just  as  well  as  by  tvu'uing 
the  handle  in  the  otlier  dire^'tion.  Obviously,  if  you 
repeat  these  two  ojjerations  very'  quickly,  one  after  the 
other,  you  will  obtain  an  average  effect,  getting  a  highe  • 
potential  as  you  increase  the  length  of  time  you  leave 
the  sliortcircuit  closed,  the  potential  being  lowered  if 
you  increase  the  time  that  the  shortcircuit  is  removed. 
The  Tirrill  regulator  is  simply  an  apparatus  for  repeat- 
ing these  two  operations,  with  means  for  varying  the 
two  periods  occupied  by  them,  the  shortcircuit  round 
the  field  rheostat  l)eing  made  by  two  platinum  con- 
tacts, set  only  about  1-10  of  an  inch  away  from  each 
other,  and  controlled  by  electro-magnets.  These  con- 
tacts are  continually  vibrating  at  quite  a  high  speed, 
the  actual  rate,  and  therefore  their  average  effect  upon 
the  field  of  the  exciter,  being  varied  by  the  controlling 
magnets,  these  latter  consisting  in  the  main  of  a  direct 
current  winding,  energized  from  the  exciter  bus  bars, 
and  an  opposing  winding  excited  from  the  potential  to 
be  governed.  As  the  latter  gets  lower  than  normal  its 
magnet  naturally  weakens,  allowing  the  shortcircuit  to 
close,  the  resultant  increase  in  th  >  exciter  voltage  open- 
ing the  contacts  as  soon  as  its  nia,i,Mi('t  gets  strong 
erDugh  to' overcome  trie  a.c.  pull.  Tf  it  be  desired  to 
raise  the  voltage  with  increasing  load  a  third  or  current 
winding  can  be  put  on  to  the  contiol  magnet,  connected 
so  as  to  neutralize  the  alternating  })otential  winding, 
thus  requiring  a  higher  and  higher  alternating  voltage 
to  balance  the  magnet  pull  resulting  from  the  increase 
in  the  load.  If  it  be  desired  to  give  a  constant  pres- 
sure at  a  centre  of  distrii)ution  the  regulator  can  bo 
actuated  from  a  line  drop  compensator,  instead  of  the 
generated  a.c.  potential. 
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The  Tirrill  Regulator 

From  time  immemorial  it  has  been  recognized  that 
close  voltage  regtilation  was  a  most  desirable  feature 
in  all  constant  potential  -  plants,  in  view  of  which  de- 
signers without  number  have  tried  first  one  scheme 
and  then  another  in  an  endeavour  to  produce  a  satis- 
factory automatic  voltage  regulator.  That  a  constant 
delivered  voltage  is  most  important  is  shown  by  the 
fact  that  without  really  close  regulation  you  cannot 
use  high  efficiency  lamps,  and  without  high  efficiency 
incandescent  lamps  the  central  station  would  be  greatly 
handicapped  in  competing  against  gas.  Further,  bad 
regulation  means  fluctuating  light,  which,  in  turn, 
means  complaints  from  customers,  another  gieat  handi- 
cap. Besides  this,  low  voltage,  occurring  as  it  so  natur- 
ally and  so  frequently  does,  just  when  the  greatest 
number  of  lamps  are  burning,  means  considerably  less 
output  than  might  otherwise  be  secured,  and  hence  a 
corresponding  ivduction  in  revenue. 

The  regulation  of  generator  voltage  is  practically 
always  accomplished,   as  everyone  knows,  by  varying 
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As  a  general  rule  tlio  repulntor  finds  its  laifxost  \ise 
ill  connection  with  alternator  control,  in  wliicli  case  it 
is  always  connected  to  work  on  the  oxeiter,  I  lie  alter- 
nator lield  rheostat  being  left  out  of  eireuit,  Iml  it  can 
be  used  with  equal  facility  on  direct  I'uneiil  uiacliint's. 
In  fact,  besides  including  all  Idnds  of  generator  regu- 
lation, it  is  often  used  at  the  etids  of  different  trans- 
mission lines  emanating  from  n  common  power  hovise, 
in  conjunction  with  synchronous  motors,  to  obtain  tlie 
required  delivered  potentials.  T'urther,  it  can  lie  modi- 
fied so  as  to  govern  for  constant  watts,  constant  power 
factor,  etc.,  instead  of  constant  voltage,  from  which  it 
will  readily  be  seen  that  it  is  a  device  that  is  capable 
of  numy  interesting  and  valnal)lc  modifications,  and 
hence  one  which  is  bound  to  tind  a  wider  and  wider 
field  of  usefulness.  Naturally,  it  has  not  been  brought 
to  its  present  state  of  perfection  without  having  had  a 
tremendous  amount  of  time  and  money  spent  upon  it, 
so  nmch  so  that  Mr.  'I'inill  lias  doubtless  often  felt 
tempted  to  abandon  it.  One  of  the  very  great  objec- 
tions to  all  other  forms  of  regulators  that  had  come 
on  the  market  was  their  great  inertia,  both  mechanical 
and  electrical,  and  hence  a  great  tendency  to  hunting. 
This  is  entirely  absent  in  the  Tirrill  regulator,  because 
the  moving  parts,  being  very  small,  respond  very  qi  ickly 
to  even  the  smallest  change  in  the  voltage,  and  be- 
cause the  effect  on  a  generator  field  of  entirely  short- 
circuiting  a  field  rheostat  is  much  more  instantaneous 
than  can  be  obtained  from  a  movement  of  the  rheostat 
handle.  Besides  all  this,  the  instrument  is  somewhat 
more  efficient  than  the  ordinary  systems  of  alternator 
control,  as  there  is  no  alternator  field  rheostat  to  intro- 
duce quite  a  heavy  and  constant  loss.  It  can  be  adapts  1 
to  any  combination  of  direct  or  alternating  current  gen- 
erators, run  singly  or  in  multiple,  and  to  any  arrange- 
ment of  exciters,  and  on  tha  whole  it  is  without  doubt 
one  of  the  most  valuable  central  station  auxiliaries 
which  have  been  put  on  the  market  for  some  time. 


The  Prevention  of  Accidents 

Many  of  our  readers  will  doubtless  have  been  deeply 
interested  in  an  article  which  appeared  not  long  ago 
in  the  Engineering  Magazine  on  the  subject  of  safety 
devices.  Such  a  matter  as  this  naturally  becomes 
more  important  every  day,  seeing  that  the  density  and 
the  pace  of  all  kinds  of  traffic  are  always  oi  the  in- 
crease, be  it  on  steam  or  electric  railroads,  or  on  the 
pavement  or  the  sidewalk,  and  that  machinery  is 
even,-where  aiding  or  supplanting  the  human  hand. 
Recognizing  these  facts,  and  the  great  necessity  for 
safeguards  of  all  descriptions,  which  is  naturally  pro- 
duced by  such  a  change  in  the  world's  conditions, 
various  philanthropic  and  manufacturers'  societies  in 
Europe  have  established  museums  for  the  exhibition  of 
all  new  types  of  safety  devices,  and  the  preservation  of 
old  ones.  The  last  ins^^^i'iition  of  this  type  to  be  opened 
is  in  Paris,  Prance,  where  there  may  now  be  seen  a 
most  complete  collection  of  devices  intended  to  safe- 
guard the  worker  in  practically  every  walk  of  life.  It 


would  naturally  be  quite  impossible  for  us  to  present 
even  an  epitome  of  the  description  given  by  our  con- 
temporary in  tlie  space  available.  Suffice  it  to  say,  that 
all  electrical  men,  if  they  had  the  opportunity  of  visit- 
ing it,  would  liud  numberless  devices  relating  to  the 
generation  and  use  of  electricity,  and  therefore  of  ab- 
sorbing interest  to  them.  For  instance,  taking  those 
who  are  operating  by  steam,  there  are  water  gauges 
whicli  will  not  hurt  you  if  they  burst,  as  the  glass  can- 
not fly,  nor  can  the  hot  water  and  steam  spread  all 
over  the  room.  Then  there  are  numerous  types  of 
speed  limiting  devices,  or  governors,  to  prevent  engines 
or  w'aterwheels  attaining  to  dangerous  speeds ;  various 
kinds  of  safety  valves  and  other  protective  devices  for 
boilers,  specimens  of  corroded  plates,  etc.  Then,  turn- 
ing to  the  purely  electrical  side,  there  are  to  be  seen 
many  different  arrangements  for  the  prevention  of  elec- 
trical shock,  linemen's  safety  harness,  etc.  One  other 
article  which  we  cannot  help  mentioning  here,  though 
it  a])plies  to  a  tool  that  is  found  perhaps  less  in  electric 
plants  than  in  many  other  industries,  is  a  guard  which 
it  is  claimed  will  positively  prevent  damage  from  a 
bursting  emery  wheel. 

It  is,  of  course,  impossible  to  expect  in  a  much 
3'Ounger,  and  therefore  a  more  rough  and  ready,  coun- 
try like  ours,  that  matters  like  this  would  be  carried 
to  the  point  which  they  reach  in  the  old  world,  still 
are  we  not  fast  approaching  the  time  when  the  matter 
should  be  taken  up  fairly  seriously  by  Canadians  ?  Our 
manufactures  are  growing,  our  electric  light  plants  are 
extending,  and  with  this  increase  in  the  us3  of  ma- 
chinery must  inevitably  come  a  great  increase  in  the 
luuTiber  of  accidents  unless  steps  be  taken  to  decrease 
the  possible  sources  of  trouble.  As  a  matter  of  fact,  a 
move  has  been  made  towards  this  end  in  the  States,  a 
museum  very  much  along  the  lines  of  those  on  the 
Continent  having  recently  been  opened  in  New  York. 
Until  something  similar  be  started  in  Canada,  let  us 
keep  our  eyes  open  for  all  protective  devices,  and  do 
our  best,  both  now  and  afterwards,  to  maintain  the 
good  name  of  electric  light  and  power  as  one  of  the 
best  and  safest  servants  that  man  can  possibly  have, 
by  the  most  careful  attention  to  all  the  various  points, 
both  in  the  power  house  and  on  th3  circuits,  where 
danger  to  life  or  property  might  ensue  as  t'le  result 
of  neglect  or  the  use  of  improper  or  defective  apparatus. 
If  properly  generated  and  properly  distributed,  electric 
energy  has  no  real  competitor.  Do  your  part  to  see 
that  the  plant  in  which  you  are  interested  is  a  thor- 
ough exponent  of  that  fact. 


It  is  stated  that  the  offer  of  the  Winnipeg  Electric 
Company  to  supply  electricity  to  the  city  at  $18.40  per 
h.p.  was  not  based  on  a  meter  rate,  but  on  a  2'4-hoiu' 
rate.  Under  the  contract  submitted  by  the  company 
the  city  would  be  compelled  to  take  10,000  h.p.  anmially 
whether  it  was  used  or  not,  at  a  cost  of  $184,000  per 
year.  In  addition,  the  city  woidd  have  to  build  a  dis- 
tributing plant.    i\  E.  Cambridge  is  City  Electrician. 
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No  Credit  Squeeze  This  Year. 

The  enforced  reduction  of  mercantile  credits  last  year 
did  much  to  bring  about  the  pinch.  The  bankers  of 
the  country  hold  the  view  that  the  reduction  was  simply 
in  the  nature  of  a  quinine  pellet  to  a  patient  who  other- 
wise would  have  died  of  the  fever  of  over-speculation 
and  too  rapid  development.  The  August  bank  statement, 
issued  recently,  shows  that  the  medicine  has  proved  ef- 
fective. In  August,  1907,  bank  deposits  decreased 
$3,286,000.  This  year  they  increased  during  August 
$15,673,000,  while  deposits  elsewhere  than  in  Canada 
decreased  only  $1,815,000.  The  total  deposits  in  Can- 
ada of  Canadian  banks  are  now  $583,429,000,  or  just 
$2,757,000  less  than  a  year  ago.  On  the  other  hand, 
the  current  and  call  loans  in  Canada  are  $557,415,000, 
while  in  August,  1907,  they  were  $627,840,000.  In 
round  figures,  the  slackening  in  business  activity  and  in 
speculation  is  represented  by  a  decline  ot  seventy  mil- 
lions in  loans  to  the  public.  If  deposits  continue  to  pile 
up  as  they  are  doing,  the  bankers  will  be  forced  to  loan 
more  freely  in  order  to  pay  interest  and  dividends.  There 
may  be  a  momentary  curtailment  of  credits  while  West- 
ern wheat  is  moving,  but  after  that  there  must  be  an 
extension  of  credits.  The  logic  of  events  will  force  it. 
— Toronto  Globe. 


The  British  Consul-General  for  Peru  reports  a  pos- 
sible market  there  for  machinery,  railway  material,  tele- 
graph and  telephone  wire,  and  electrical  appliances.  In 
regard  to  electrical  appliances,  however,  he  adds  that 
the  market  is  very  limited.  In  Lima  there  are  electric 
tramways,  urban  and  suburban,  and  an  electric  light 
plant.  Electric  power  is  very  little  used  for  industrial 
purposes;  a  100  horse-power  per  hour  costs  £1  Is.  6d. 
Light  for  private  houses  is  expensive,  16  candle-power 
lamps  cost  about  8d.  per  kilowat  hour.  Moreover,  the 
Santa  Rosa  Electrical  Company  have  a  clause  in  their 
concession  which  stipulates  that  no  consumer  can  use 
any  appliances  which  they  (the  company)  do  not  pro- 
vide. The  tension  of  current  supplied  by  this  company 
is  subjected  to  great  variations,  so  that  lamps  are  con- 
tinually being  burnt  out  and  the  light  is  very  unsatis- 
factory. It  is  estimated  that  there  are  23,090  lamps 
actually  in  daily  use  in  the  town  of  Lima. 


Toronto  Section  A.I.E.E.  at  Niag'ara. 

The  Toronto  section  of  the  American  Institute  of 
Electrical  Engineers  held  an  enjoyable  excursion  on 
Saturday,  Sept.  19th,  to  Niagara  Falls,  for  the  purpose 
of  visiting  the  various  power  plants  there.  About  a 
score  of  members  were  present  and  a  very  enjoyable 
trip  was  had. 

The  party  left  on  the  7.30  a.m.  steamer  and  arrived 
at  Queen  Victoria  Park,  Niagara  Falls,  at  11  o'clock. 
They  were  then  taken  in  charge  by  Mr.  Symes,  of  the 
Electrical  Development  Co.,  who  conducted  them  over 
that  company's  generating  plant.  Next  they  visited 
the  transformer  stations  of  the  Toronto-Niagara  Falls 
Power  Co.  and  the  Canadian  Niagara  Power  Co.,  after 
which  they  enjoyed  a  pleasant  luncheon  at  the  Clifton 
Hotel. 

In  the  afternoon  the  generating  station  of  the  Can- 
adian Niagara  Power  Co.  was  first  visited,  after  which 
the  party  was  taken  in  charge  by  Mr.  W.  N.  Ryerson, 
of  the  Ontario  Power  Co.,  who  conducted  them  through 
that  company's  generating  and  distributing  station.  The 
party  then  commenced  the  homeward  trip  and  reached 
Toronto  at  8.30  p.m. 

The  excursion  was  a  most  instructive  one  from  many 


points  of  view,  and  the  members  were  able  to  obtain  a 
good  idea  of  the  extent  of  the  power  development  on  the 
Canadian  side  at  Niagara. 

A  pleasant  feature  of  the  day  was  a  presentation  to 
Mr.  W.  G.  Chace,  of  the  firm  of  Smith,  Kerry  &  Chace, 
who  will  shortly  leave  for  Winnipeg.  Mr.  Chace  has 
filled  the  office  of  secretary  of  the  section  most  accept- 
ably, and  the  appreciation  of  the  members  was  expressed 
by  t!ie  pi'esentation  of  a  handsome  black  leather  satchel. 
Mr.  Chace  made  a  brief  reply,  expressing  his  thanks  and 
the  iriteres:-?:  which  he  had  always  taken  in  the  branch. 


Saskatoon  Secures  Power  and  Lig'ht. 

Saskatoon,  Sask.,  has  entered  into  an  agreement 
with  Pt.  A.  Taunton,  of  Winnipeg,  to  provide  electric 
light  and  power  for  the  town.  Mr.  Taunton's  company 
is  to  be  known  as  the  Yellow  Grass  Electric  Lighting 
&  Power  Company,  and  a  limited  number  of  shares  are 
being  sold  to  the  public.  The  agreeinent  is  for  a  fifteen- 
year  franchise  and  a  nominal  rental  of  the  site  at  $5  a 
year.    The  franchise  is  renewable  for  periods  of  five  years. 

The  council  retains  the  right  to  purchase  the  plant 
at  any  time  during  the  first  fifteen  years  at  a  valuation 
plus  a  bonus  for  the  good  will.  After  fifteen  years  the 
council  can  purchase  the  plant  at  a  valuation  without 
a  bonus.  The  council  agrees  to  take  six  500-eandki-power 
lights  for  the  street  lighting  at  a  price  of  fifty  cents  per 
light  per  night.  Lights  to  be  off  for  four  days  before 
and  after  each  full  moon. 

Following  are  the  rates  agreed  upon : — 

Houses  using  less  than  six  16-candle-power  lights  to 
pay  60  cents  per  light  per  month  for  summer  and  $1.20 
per  month  for  winter  months.  Where  more  than  six 
lights  are  used  12%  cents  per  kilowat  hour  by  meter. 
Lights  are  to  be  burning  from  half  an  hour  before  sun- 
set until  midniglit,  and  during  winter  from  5  a.m.  till 
daylight.    The  council  agrees  to  remit  two  years'  taxes. 

The  council  agrees  to  grant  facilities  for  the  erection 
of  poles  on  the  streets  and  lanes  of  tlie  town.  Each 
pole  to  be  erected  subject  to  the  approval  of  the  Board 
of  Works.  The  council  gives  Mr.  Taunton  an 
option  on  all  power  needed  by  the  town  for  public  pui'- 
poses.  Mr.  Taunton  agrees  to  commence  work  immedi- 
ately on  the  construction  of  the  plant  and  have  it  com- 
pleted by  Feb.  1st,  1909. 


The  Government  of  Manitoba  has  received  an  offer 
from  the  Great  Falls  Power  Co.,  through  its  solicitor, 
Hugh  J.  Macdonald  and  H.  M.  Byllesby  &  Co.,  Chi- 
cago, to  supply  it  with  electric  power  at  $12  per  horse- 
power. The  company's  offer  is  for  30,000  horse-power 
or  more  upon  reasonable  i-equest  up  to  100,000  horse- 
power, at  a  power  house  to  be  built  by  the  company  on 
the  Winnipeg  river  in  township  17,  range  11,  and  to 
furnish  the  power  in  the  form  of  electricity,  on  the  gen- 
erating side  of  the  switchboard  at  the  power  liouse,  at 
the  price  of  $12  per  annum  per  horse-po\\er  measured 
upon  the  generating  units  devoted  to  this  i)urpose,  the 
contract  to  be  for  a  period  of  not  less  than  forty  years, 
renewable  for  a  longer  term  at  a  price  to  be  arranged 
by  mutual  consent. 

It  is  estimated  that  the  cost  and  interest  on  the 
bonds  to  build  a  power  transmission  line  on  steel  towers 
from  the  Great  Falls  Power  Co.'s  plant  on  the  Winni- 
peg river  to  Virden  would  be  $41,702  per  annum,  or 
$1  per  horse-power  extra  above  the  $12  per  horse- 
power mentioned.  It  is  calculated  tliat  the  government 
could  profitably  sell  power  at  $20  per  horse-power  to 
the  farmers,  under  this  arrangement. 
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The   Development  of  the  Producer  Gas  Plant 

Improvements  in  Recent  Years.  History  of  the  Gas 
Engine.    An  Important  Factor  in  Fuel  Saving.* 


Recent  devfUipmonts  point,  very  positively  to  two 
frtctoi-s  of  great  importance  in  the  economical  produc- 
tion of  power  for  manufacturinfi  and  transportation  pur- 
poses. Tliese  two  factors  are  the  replacing  to  a  marked 
extent  of  the  steam  boiler  and  steam  engine  by  producer 
gas  plants,  with  their  accompanying  internal  combus- 
tion engines;  and  the  centralization  of  innvor  develop- 
ment and  distribution. 

It  was  oidy  during  the  latter  part  of  tlie  nineteenth 
century  that  the  gas  engine  found  its  way  into  the  mar- 
ket, and,  although  many  types  have  been  produced  in 


that  ti>e  mechanical  difficulties  were  rapidl}"  overcome, 
with  the  result  that  steam  boilers  and  engines  in  many 
plants  were  replaced  by  gas  engines,  and  at  the  present 
time  the  internal  combustion  engine  is  rapidly  becoming 
a  serious  rival  of  the  steam  engine  in  many  of  its  ap- 
plications. 

The  development  of  the  gas  engine  in  point  of  size 
has  been  exceedingly  rapid.  It  was  only  six  years  ago 
that  a  600  h.p.  engine  exhibited  at  the  Paris  Exposition 
was  regarded  as  a  wonder,  but  to-day  four  cycle,  twin- 
tandem,  double  acting  engines  run  as  high  as  6,000  h.p. 


Power^Plant^Consisting  of  Gas  Engine  and  Small  Gas  Generating  Apparatus. 


the  last  twenty  or  thirty  years,  it  is  only  w  ithin  the  last 
five  or  six  years  that  the  development  of  large  engines 
has  been  noted. 

For  many  years  the  natural  fuel  for  these  internal 
combustion  engines  was  city  gas,  and  even  this  was  too 
expensive  except  for  engines  of  small  capacity.  It  was 
seldom  found  feasible  to  operate  engines  of  more  than 
seventy-five  h.p.  on  this  fuel. 

The  theoretical  possibilities  of  the  internal  combus- 
tion engine  operated  upon  cheap  fuel  promised  so  much 

•From  a  paper  read  by  R.  E.  Johnson  before  the  Canadian  Railway  Club. 


The  drawing  herewith  shows  a  power  plant  consisting 
of  a  gas  engine  and  a  comparatively  small  apparatus 
for  generating  the  necessary  gas  from  anthracite  coal, 
charcoal  or  coke. 

The  plant  consists  of  the  following : — 

(a)  A  generator  or  producer  in  which  the  gas  is 

made. 

(b)  A  vaporizer  or  boiler  which  furnishes  a  small 

quantity  of  steam  at  atmospheric  pressure. 

(c)  A  scrubber  or  cooler  through  which  the  gas  is 

passed  after  leaving  the  vaporizer. 
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(d)  A  gas  tank  in  wliicli  a  supply  of  gas  is  retained. 

and  in  which  more  or  less  moisture  carried 

over  with  the  gas  is  separated. 
Tlie  fuel  is  fed  into  the  generator  in  nuicli  the  same 
manner  as  hard  coal  is  fed  to  an  ordinary  coal  heater. 
The  principal  difference  being  that  it  is  necessary  to 
prevent  the  admission  of  much  air  when  coal  is  put 
in.  There  is  a  continuous  air-tight  connection  from  the 
outlet  of  the  generator,  through  the  vaporizer  and  scrub- 
ber to  the  engine,  and  the  draft  necessary  for  the  form- 
ation of  the  gas  is  created  by  the  suction  of  the  en- 
gine. It  is  very  necessary  that  all  of  these  connections, 
leading  from  the  generator  to  the  engine  and  also  that 
the  generator  itself,  especially  aroimd  its  upper  portion, 
shall  be  absolutely  air  or  gas  tight.  The  lower  part  of 
the  producer  is  tightly  closed  except  for  one  opening  at 
which  the  necessary  air  is  admitted.  There  is  also  a 
connection  from  the  vaporizer  to  the  space  below  the 
fire,  so  that  some  steam  is  introduced  with  the  air.  The 


required  for  use  in  the  scrubber  and  vaporizer  may  be 
estimated  at  three  gallons  per  horse-power  per  hour. 

The  producer  plant  can  be  operated  on  a  number  of 
different  fuels.  Those  in  most  common  use  are  "pea" 
and  "buckwheat"  anthracite,  foundry  or  gas-house  coke 
(broken  or  small  size),  and  in  some  cases  charcoal.  The 
relative  value  of  different  coals  can  be  approximately 
determined  by  chemical  analysis,  by  combustion  in  a 
coal  calorimeter,  or  by  actual  test  in  a  gas  producer. 
With  the  calorimeter  test  the  standard  unit  of  heat  is 
the  B.T.U.  defined  as  the  amount  of  heat  required  to 
raise  the  temperature  of  one  pound  of  pure  water,  one 
degree  Fahr.  This  is  equivalent  to  778  foot  pounds  of 
energy,  from  which  we  find  that  one  horse-power  is 
equivalent  to  2545  B.T.U. 's  per  hour. 

The  anthracite  commonly  used  has  a  heat  value  of 
approximately  18,000  B.T.U. 's  per  pound. 

The  fuel  consumption  with  a  producer  gas  power  plant 
does  not  exceed  1]/^   pounds  pea  size  anthracite  per 


200  H  P.  Double-acting  Gas  Engiue  (Otto-Deutz). 


Plate  No.  I. 


suction  of  the  engine  draws  this  air  and  steam  up 
through  the  incandescent  bed  of  fuel,  thereby  causing 
an  incomplete  combustion.  The  steam  is  decomposed, 
forming  free  hydrogen  and  oxygen ;  this  oxygen,  to- 
gether with  the  oxygen  from  the  air,  combines  with  the 
fuel  to  form  carbon  monoxide.  The  resulting  gas,  there- 
fore, should  l)e  composed  of  carl)on-monoxide  and  hy- 
drogen, together  with  nitrogen  from  the  air,  and  carbon - 
dioxide. 

The  scrubber  contains  a  grate,  and  above  this  grate 
the  shell  is  usually  filled  with  pieces  of  coke  about  the 
size  of  an  egg.  Immediately  above  the  grate  some 
larger  pieces  may  be  used  to  ])revent  the  smaller  pieces 
from  falling  through.  It  is  important  that  the  coke  be 
washed  before  putting  in,  to  remove  any  dirt  or  dust 
that  may  be  in  it,  and  which  will  otherwise  be  de- 
posited in  the  lower  part  of  the  scrubber.  This  coke 
is  kept  wet  by  a  water  spray  at  the  top,  and  enough 
water  sliould  be  used  so  that  the  upper  part  of  the 
scrubber  feels  quite  cool.  If  the  gas  becomes  hot  the 
engine  will  not  work  as  strong.    'I'he  amount  of  water 


brake  horse-power  per  hour,   on   tests  run  of  ten  to 
twelve  hours'  duration.     This  is  equivalent  to  16250 
B.T.U. 's  of  heat  supplied  per  brake  horse-power  per 
hour,  and  to  a  complete  plant  efficiency  of 
2545 

Tests  have  frequently  been  made  with  producer  gas 
power  plants,  showing  less  than  one  ])ouud  of  coal  per 
brake  horse-power  per  hour.  With  18,000  li.T.U.'s 
per  pound  of  coal,  and  2545  B.T.U. 's  converted  into 
useful  work,  the  efficiency  of  the  whole  plant  was  slightly 
over  19%  per  cent. 

From  these  figures  it  will  be  evident  that  the  fore- 
going statements  ma^-  be  considered  as  conservative  and 
accurate. 

'J'he  above  results  are  better  than  with  the  very  best 
steam  plants,  and  several  times  better  than  the  great 
majority  of  steam  plants,  of  200  h.p.  or  less. 

The  following  table  gives  a  clear  idea  of  the  renuu-k- 
al)le  economy  of  a  ])i'oducer  gas  power  jilant,  the  (Nist 
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of  operation  being  less  thun  one-thiiil  that  of  a  stenni 
j.lant,  with  the  stated  prices  of  coal. 

COMPAKATIVK  C'OST  OK  Fl'KI.     lIMI  II.  1'.  I'l.VNTS. 

For  piixhu-iiii:  UK)  brnko  horsi'-powi'i-.  Id  his.  iu>v  ila>  ,  MIO 
lUiys  pi>r  yoar. 


Type  of  Engine 

Kind  ot  Fuel 

Cost  ol  Kiicl 

Fuel  Con- 
siunptioii 
pe. 

l>er  hour 

Cost  per 

H.ii.r. 

per  hour 

Cost  per 
year 

Saving 
per  year 
j  using 
producer 

Simple  Steam 

En^ne 

Bituminous 

$3.00  per 

ton 

8  poinids 

$ 

0.01  J 

$ 

3720.00 

$ 

2751 .00 

Oas  Entrioe     .  . 

Illuminating 
Gns 

60c.  per 
1000  cu.  ft. 

i8  cu.  ft. 

3348.00 

.>379.oo 

O:v«olm<r  En^^ine  . 

Gasoline    .  . 

i,?c.  per 

gallon 

l/lo 

gallon 

4030.00 

30<)i.oo 

Oas  Engine     .  . 

Natural  Gas  . 

30c.  per 
1000  cu,  ft. 

13  cu.  It. 

1209.00 

240.0D 

ProJiu-er  Oas 

Engine 

Anthracite, 

Coke,  or 
Charcoal 

$5.00  per 

ton 

tli  lbs. 

1)69.00 

0.00 

The  coinparisous  given  iu  the  table  refer  to  the  cost 
of  fuel  while  plants  are  in  operation  under  full  load 
capacity.  To  these  amounts  must  be  added  the  cost 
of  fuel  for  banking  fires,  raising  steam  in  the  morning, 
cost  of  boiler  feed  water,  attendance,  etc.,  all  of  which 
is  in  favour  of  the  producer  plant,  and  increases  the 
saving  to  be  made  by  the  use  of  a  producer  instead  of 
a  steam  plant. 

There  is  a  \ev\  important  question  still  on  the  mar- 
ket unsolved  and  unanswered,  that  is,  "are  we  always 
going  to  be  able  to  get  enough  coal  from  the  bowels  of 
the  eai'th  to  satisfy  the  ever-increasing  demand  for  it?" 
Take  for  example  the  coal  consumption  in  the  United 
States  for  the  period  of  1896  to  1905,  which  amounted 
to  2,832. 599, 452  tons,  which  is  nearly  double  the 
amount  consumed  during  the  previous  ten  years.  That 
the  fuel  problem  is  a  gigantic  one  is  shown  by  the  grow- 
ing value  of  the  coal  mining  industry  of  the  United 
States.  In  the  United  States  alone,  in  1905  coal  to  the 
amount  of  384,598,643  tons,  having  a  value  of  $476,- 
756,963,  was  mined.  This  value,  compared  with  other 
mineral  products  in  the  same  year,  is  shown  by  the 
following  table : 

Coal   $476,756,963 

Iron   382,405,000 

Clay  products   149,697,188 

Copper    139,795,716 

Oil  and  gas    125,720,254 

Gold  and  silver   122,402,683 

After  the  coal  has  been  exhausted,  what  then  ?  Gov- 
ernment scientists  are  already  looking  for  a  successor 
foar  coal,  but  so  far  as  we  know  coal  is  the  only  fuel 
worth  considering  in  connection  with  the  world's  future 
supply.  It  must  continue  to  be  the  fuel  of  the  future, 
as  least,  so  long  as  it  is  within  our  reach,  or  until  other 
means  of  power  production  shall  supplant  it. 

The  results  of  recent  tests  have  shown  that  we  are 
mere  babes  in  the  woods  when  it  comes  to  getting  effi- 
ciency out  of  coal.  The  waste  of  energy  of  coal  in 
the  ordinary  steam  boiler  is  tremendous,  it  being  cal- 
culated that  only  from  five  to  seven  per  cent,  of  the 
energy  of  coal  is  transformed  into  actual  work.  The 
remaining  93  to  95  per  cent,  is  consumed  in  the  trans- 
formation. During  their  tests  in  the  U.  S.  Govern- 
ment station  at  St.  Louis,  Mo.,  the  experts  got  from 
two  to  nearly  two  and  one-half  times  as  much  power 
from  coal  in  a  gas  producer  as  from  the  same  coal  under 


a  boiler.  With  the  most  modern  equipment  in  steam 
engineering  these  differences  are  somewhat  reduced,  but 
still  very  striking.  The  gas  producer  is  a  coming  factor 
in  the  power  development  of  the  world.  Its  purposes 
are  to  generate  gas  which  furnishes  power  through  gas 
engines.  In  the  future  producer  gas  and  ashes  will  be 
the  only  products  from  the  fuel.  In  producers,  low- 
grade  coals  and  lignites  have  been  burned  successfully, 
which  could  not  be  burned  under  ordinary  boilers.  In 
testing  a  large  number  of  coals  from  many  places,  some 
important  results  have  been  developed  which  would 
tend  toward  conserving  the  coal  supply.  The  most  im- 
portant of  these  shows  that  the  vast  brown  and  black 
lignite  deposits  are  available  for  use  in  the  gas-pro- 
ducer. It  has  been  demonstrated  that  brown  lignite 
will  produce  in  some  cases  more  than  four  times  the 
power  when  used  in  the  gas-producer  than  when  burned 
under  a  boiler. 

A  force  of  specially  trained  experts  have  been  for 
some  time  making  a  careful  study  of  coals  which  con- 
tain too  much  ash  or  sulphur  to  be  available  for  or- 
dinary commercial  purposes,  and  which  in  coal-mining 
are  left  under  ground.  These  investigations  have  re- 
sulted in  proving  that  these  dirty  coals  can  be  greatly 


Plate  No.  2. 

improved  by  washing,  or  can  be  used  advantageously 
as  they  are,  in  a  gas  producer.  At  the  present  time 
gas-producer  tests  are  being  made  on  "bone"  coal  con- 
taining from  thirty  per  cent,  of  ash  upward. 

So  far  no  trouble  has  been  experienced  in  running 
producer  plants  on  this  material. 

Some  of  the  old  dumps  are  available  as  well  as  the 
"bone,"  which  is  in  place  in  the  mines,  and  should  the 
experiments  now  being  conducted  at  the  fuel  testing 
plants  be  entirely  successful,  there  should  be  a  market 
for  this  material. 

It  has  not  been  the  aim  of  the  testing  plant  to  de- 
termine the  lowest  amounts  of  coal  that  could  produce 
a  given  power,  or  to  determine  the  highest  possible 
efliciency  of  the  producer  plant  installed.  The  work  of 
the  plant  was  restricted  to  the  determination  of  the 
possibilities  of  utilizing  the  bituminous  coals,  lignites, 
and  other  fuels  for  the  production  of  power.  In  spite 
of  the  fact  that  no  series  or  runs  have  been  made  on 
any  one  coal  for  obtaining  the  best  possible  results,  it 
is  nevertheless  gratifying  to  report  that  official  records 
have  been  made  as  low  as  0.95  pounds  of  dry  coal  per 
hour  burned  in  the  producer  per  electrical  horse-power 
developed  at  the  switchboard ;  or  0.80  pounds  of  dry 
coal  per  hour  burned  in  the  producer,  per  brake  horse- 
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power  per  hour,  on  the  basis  of  an  efficiency  of  85  per 
cent,  for  generator  and  belt. 

About  a  year  ago  several  manufacturers  were  asked 
the  following  question :  ' '  What  are  the  serious  difficulties 
in  the  way  of  ijiore  rapid  development  of  gas  pro- 
ducers and  gas  engines  as  a  means  of  development  of 
power?"  The  summary  of  the  replies  would  indicate  the 
difficulties  to  be  about  as  follows : 

1.  The  fact  that  the  gas  engine  is  not  yet  as  reliable 
as  the  steam  engine. 

2.  The  lack  of  engineers  who  know  how  to  run  pro- 
ducer gas  power  plants. 

3.  The  large  number  of  unsuccessful  and  only  par- 
tially successful  installations  made  during  the  experi- 
mental period  of  this  development. 

4.  The  lack  of  proper  design  and  construction  of 
producer  gas  engines. 

5.  The  lack  of  knowledge  and  confidence  on  the  part 
of  the  public. 

6.  The  fact  that  the  heating  of  factory  buildings  must 
be  provided  for  by  a  heating  plant  separate  from  the 
producer  plant. 

7.  The  lack  of  complete  knowledge  as  to  how  success 
fully  the  different  fuels  in  the  different  localities  of  the 
countries  can  be  used  in  gas  engines. 


Plate  No.  3. 

8.  The  excess  cost  of  gas  engine — gas  producer  power 
plants  over  the  cost  of  steam  power  plants  . 

About  one  hundred  and  fifty  gas  producer  plants, 
ranging  in  size  from  20  to  6,000  horse-power,  are  now 
in  operation  in  the  United  States. 

Of  the  total  number  of  installations  in  the  United 
States  it  is  interesting  to  note,  that  about  two-thirds 
are  suction  plants,  which  operate  on  anthracite  coal, 
charcoal  being  used  in  a  few  cases.  Bituminous  coal 
is  used  in  approximately  one-third  of  the  installations, 
but  this  one-third  of  the  number  of  plants  probably 
covers  in  the  neighbourhood  of  65  per  cent,  to  75  per 
cent,  of  the  aggregate  horse-power  rating.  I  have 
given  you  the  troubles  that  beset  the  manufacturers  of 
producer  plants,  and  will  now  try  and  give  you  as  far 
as  possible  the  exact  situation  as  deduced  from  the  sur- 
mises of  the  operators  and  owners  of  fourteen  different 
plants  picked  out  at  random. 

1.  The  plants  as  a  whole  are  giving  remarkable  satis- 
faction considering  the  very  brief  period  of  develop- 
ment that  has  passed  since  the  introduction  of  this 
type  of  power. 

2.  The  most  serious  difficulty  seems  to  arise  from  the 
lack  of  competent  operators  to  run  the  plants  rather 
than  from  inherent  troubles  with  the  plants  themselves. 


The  situation  as  a  whole  at  the  present  time  seems 
to  the  cost  of  installation,  operation  and  maintenance, 
to  be  very  favourable  for  the  producer  gas  plant,  both  as 
and  as  to  reliability.  With  the  additional  impetus  given 
by  the  successful  demonstration  at  the  government  fuel 
testing  plant,  that  the  bituminous  coals,  lignites  and 
peats  can  be  utilized  with  great  economy  of  power 
within  the  next  few  years  the  use  of  the  producer  gas 
plant  may  surpass  even  the  most  sanguine  hopes  of  the 
manufacturers. 

So  far  I  have  taken  up  the  question  of  plants  as  far 
as  the  engine,  and  will  now  try  and  give  a  few  inter- 
esting and  modern  ideas  in  regard  to  the  most  important 
problems  connected  with  the  gas  engine. 

There  are  a  vast  number  of  different  makes  of  gas 
engines,  but  I  shall  only  talk  about  the  German  engines, 
as  they  seem  to  be  making  the  greatest  headway. 

The  merit  of  having  entered  upon  the  new  path 
which  the  construction  of  gas  engines  has  followed  for 
five  or  six  years  undoubtedly  belongs  to  the  Germans. 
The  old  makers  of  gas  engines  in  Germany  took  the 
initiative  of  departing  from  old  methods.  In  a  short 
time  their  processes  were  themselves  improved  and 
perfected  by  the  makers  of  steam  engines,  long  accus- 
tomed to  circumvent  or  overcome  practical  difficulties 
in  the  construction  of  large  engines.  With  the  ex- 
ception of  large  gas  engines  tending  toward  a  single 
type,  it  may  be  said  that  they  all  have  manifest  ten- 
dencies to  resemble  the  modern  steam  engine  from  the 
point  of  view  of  form  of  valve  gear. 

Having  regard  to  the  fact  that  valves  are  the  com- 
mon means  of  distribution,  that  they  are  operated  by 
a  side  shaft,  and  that  large  engines  are  now  working 
double-acting,  it  is  natural  and  logical  that  the  explosion 
machine  should  borrow  from  the  steam  engine  the  de- 
sign and  method  with  which  it  has  been  equipped  in  its 
long  and  victorious  career.    Plate  1. 

The  introduction  and  growth  of  suction  gas  pro- 
ducers, and  the  utilization  of  different  fuels,  have  led 
to  the  creation  of  different  designs  for  the  construction 
of  engines.  Different  principles  have  thus  been  modi- 
fied in  their  applications,  such  as  the  regulation,  the 
compression,  the  cooling,  and  the  ignition. 

Without  dwelling  upon  the  diffrent  stages  of  their 
transformation,  I  will  briefly  show  in  what  way  modern 
methods  differ  from  old  methods. 

New  Princtples  of  Regulation. 

(1)  The  "hit-and-miss"  system  of  regulation  has 
l)een  completely  abandoned,  as  after  a  stroke  with  no 
charge  the  following  explosion  is  more  powerful  in  cer- 
tain cases  and  weaker  in  other's. 

(2)  That  too  violent  explosions,  injurious  to  the  life 
of  the  working  parts,  are  often  produced. 

(3)  That  the  intermittence  of  the  explosions  produces 
cyclic  variations  or  irregularities  in  the  revolutions  of 
the  fly-wheel  regarded  individually,  and  that  these  ir- 
regulariLies  are  incompatible  with  the  \\orking  condi- 
tions of  dynamos  for  lighting,  etc. 

(4)  That  to  overcome  these  difficulties  it  is  neces- 
sary to  use  extra  heavy  fly-wheels,  which  constitute  an 
additional  load  on  the  engine  and  cause  a  reduction  of 
mechanical  efficiency. 

They  have  now  a  variable  balanced  admission  valve 
which  is  run  by  eccentrics  and  "roller-path"  levers, 
thus  securing  a  more  silent  and  gentle  action  relative 
to  the  size  and  weight  of  the  parts  to  be  actuated. 

From  experiments  it  has  been  calculated  that  the 
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quaittitv  of  iMrculutioii  wntoi-  iviniiit'd  for  tlu'  difforeTit 
parts  is  as  follows  : 

Per  B.ll.P.  \H'V  \\r.  for  Engines  of  (lallons. 
to  1.0(X"»  n.p. 

Cvlindei"s,  (.\vliniliM-  oiuls.  nnd  stnfTliic:  l)oxes  4  to 

Pistons,   piston-itxls    l%to2% 

Valvt»-l>oxes  and  seats,  iind  exhaust  valves  %  to  1% 

or  a  total   of    (5%  to  9% 

An  eivgine  of  l.(XX)  h.p.  of  the  two-cylinder,  double- 
aeting  type,  would  therefore  require  about  8,900  galls, 
of  cooling  water  per  hour. 

Magneto  Spark  TcNiTroN. 

The  use  of  the  magnets  producing  a  spark  ou  tlie 
break  of  the  circuit  has  done  away  with  all  the  old 
methods  of  ignition,  such  as  the  incandescent  tube,  the 
spark  produced  by  batteries  and  accuuudators,  by  dyna- 
mos, etc. 

The  double-acting  engines  are  provided  with  two 
distinct  ignitions  for  each  piston  face,  the  one  placed 
near  the  inlet  valve,  at  the  top,  and  the  other  near  the 
bottom,  near  the  exhaust  valves. 

The  action  in  a  gas  engine  of  German  design  is  as 
follows  : 

1.  The  ignition  of  the  mixture  and  the  development 
of  the  motive  pressure  take  place  after  the  introduction 
of  the  charge  and  its  compression  quite  close  to  the 
back  dead-centre  of  the  piston. 

2.  The  expansion  of  the  ignited  mixture  and  the 
transmission  of  the  power  to  the  crank-shaft  take  place 
during  the  forward  motion  of  the  piston. 

3.  When  the  piston  has  reached  its  front  dead-centre, 
the  expulsion  of  the  products  of  combustion  and  the 
admission  of  the  new  mixture  takes  place. 

4.  During  the  backwards  stroke  of  the  piston  the 
latter  produces  the  compression  of  the  explosive  mixture. 

The  working  piston  does  not  effect  the  suction  of  the 
mixture;  the  latter  is  delivered  to  the  cylinder  by  pumps, 
and  the  new  charge  itself  expels  the  products  of  com- 
bustion which  it  afterwards  replaces. 

The  introduction  of  the  new  mixture  therefore  takes 
place  in  the  following  way : 

1.  It  distributes  itself  at  once  over  the  whole  section 
of  the  cylinder  and  thus  drives  out  imiformly  the  old 
mixture. 

A"  stratum  of  neutral  gas  interposes  itself  between 
the  new  mixture  and  the  hot  residum  of  the  preceding 
explosion,  preventing  the  contact  of  the  two  mixtures 
and  premature  ignition  of  the  new  charge. 

The  regulation  of  the  engine  is  obtained  by  two 
means  : 

1.  By  retarding  the  delivery  of  the  gas-pump.  This 
retardation  is  obtained  by  operating  the  slide  valve  of 
the  pump  by  a  link  operated  by  two  different  eccentrics. 
The  link  is  shifted  hy  the  action  of  the  governor,  which 
raises  and  lowers  it.  This  mode  of  regulation  requires 
the  use  of  a  very  heavy  governor. 

2.  By  establishing  a  communication  between  the  de- 
livery and  suction  of  the  gas-pump.  This  passage  is 
provided  with  a  throttle  valve  actuated  by  the  governor. 
\\'hen  this  valve  is  partly  open,  a  varying  quantity  of 
gas  repasses,  during  the  suction  period  and  during  the 
first  period  of  the  return  of  the  piston  from  the  de- 
livery passage  to  the  suction  chamber.  The  gas  column 
recedes  into  the  passage  near  the  inlet-valve,  and  is  re- 
placed by  air.  On  opening  the  inlet-valve  a  quantity 
so  much  richer  in  air  and  weaker  in  gas  enters  the 
cylinder,  according  to  the  opening  of  the  valve.  The 


regulation,  as  in  the  first  case,  is  effected  by  means  of 
!i  linlv. 

The  Koerting  Co.,  of  Germany,  put  in  a  plant  for 
till"  Lackawana  Iron  and  Steel  Co.,  of  Buffalo,  con- 
sisting of  ten  coupled  dynamos  and  two-cylinder  engines 
of  1,000  h.p.  each,  and  sixteen  engines  of  the  same 
power,  which  drive  from  their  crank-shaft  blowing  en- 
gines for  their  blast  furnaces.  Some  important  installa- 
tions have  also  been  made  for  the  utilization  of  lignite, 
which  is  very  abundant  in  many  parts  of  Europe  and 
America.  This  lignite  is  treated  by  special  producers 
supplying  gas  under  pressure.  Plate  No.  2  is  a  view 
of  two  2-cycle  double-acting  of  300  h.p.,  fed  with  gas 
jiroduced  fi"om  lignite. 

Plate  No.  3  represents  an  electric  station  installed 
in  Germany  and  driven  by  coke-oven  gas.  It  consists 
of  three  Otto-cycle  engines,  single-acting,  of  which  three 
of  300  h.p.  are  of  the  twin-type  with  fly-wheel  dynamo, 
and  one  is  a  single  cylinder  of  125  h.p.  with  dynamo 
on  the  crank  shaft. 

Plate  No.  4  shows  a  3,000  h.p.  twin-tandem  engine 
of  German  build. 

Plate  No.  5  shows  the  governor  mechanism  used  on 
plate  No.  4. 

In  closing  his  paper,  Mr.  Johnson  added  the  remark 
that  the  difference  between  the  lignite  producer  and  the 
ordinary  producer  in  which  you  get  gas  from  coal,  is 
that  there  is  no  "vaporizer"  in  the  lignite  producer. 

Discussion  on  the  Paper. 

At  the  conclusion  of  Mr.  Johnson's  paper  the  chair- 
man, in  opening  the  discussion,  said: 

"Gentlemen,  you  have  heard  a  rather  interesting 
paper  on  a  subject  which  to-day  seems  to  be  taking  to 
itself  a  new  lease  of  life.  The  producer  gas  plants, 
some  years  ago,  were,  I  think,  very  popular  throughout 
England.  When  I  was  over  there  five  years  ago,  I 
found  that  they  were  being  introduced  into  a  number 
of  large  manufacturing  plants  throughout  the  country, 
and  it  did  not  seem  to  matter  what  plant  you  visited, 
everyone  was  full  of  enthusiasm,  and  trying  to  sound 
the  merits  of  this  gas  producer  system  of  supplying 
power.  Since  then,  I  dare  say  some  of  you,  the  same 
as  myself,  have  heard  rejjorts  rather  to  the  contrary 
from  England.  W^hen  we  mention  gas  producer  plants 
for  producing  power  to  people  who  come  over  from 
England,  they  say  that  the  thing  has  'petered  out';  "it 
is  an  exploded  idea,  there  is  nothing  in  it.'  But  it 
seems  to  me  that  to-day  it  is  coming  to  the  front  again. 

"Some  of  the  mechanical  defects  in  connection  with 
the  application  of  this  system  have  been  got  over  by 
engineers,  and  from  the  figures  shown  in  this  paper, 
in  regard  to  fuel  economy  in  the  production  of  power. 
I  should  say  that  there  is  a  great  field  for  engineers 
to-day  in  settling  this  question. 

"We  generally  reckon  that  with  our  modern  triple- 
expansion  engines,  1%  pounds  of  coal  per  horse  power 
hour  is  about  as  good  service  as  you  can  get.  In  fact, 
it  was  only  a  short  time  ago  that  1^  pounds  of  coal  per 
indicated  horse  power  per  hour  was  scoffed  at  by  a 
large  number  of  not  only  marine  sea-going  engineers, 
but  by  owners  of  steamships,  whose  pockets  are,  of 
course,  touched  very  quickly  by  any  increase  in  the 
cost  of  fuel  on  steamers.  The  reason  I  mention  marine 
work  is  because  of  the  limited  capacity  of  vessels  for 
carrying  a  large  quantity  of  fuel.  The  engines  used  in 
our  steamships  to-day  are  increasing  in  |X)wer.  and  in 
consequence  the  quantity  of  fuel  which  it  is  necessary 
to  carry  in  our  liners  is  becomiiig  larger,  and  anything 
which  tends  to  lessen  the  quantity  of  fuel  necessary  for 
the  production  of  power  will  be  felt  quicker  by  our 
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marine  service  than  any  other.  I  think  it  is  particularly 
apropos  to-night  to  refer  to  the  advices  published  in 
our  newspapers  during  the  past  few  days,  that  the 
British  Admiralty,  one  of  the  most  conservative  insti- 
tutions, possibly  in  the  world,  is  to-day  allowing  a  firm 
of  gas  producers  to  experiment  on  an  old  battleship  witli 
gas  power  for  propulsion.  It  seems  to  me  that  the 
spirit  of  "get-aheadiveness, "  if  I  might  term  it,  which 
has  so  characterized  the  mechanical  world  during  the 
last  few  years,  has  touched  our  Admiralty,  and  that 
body  is  to-day,  in  a  very  small  way  perhaps,  open  to 
experiments  with  a  new  kind  of  fuel.  We  can  quite 
understand  the  necessity  for  that,  and,  in  fact,  engineers 
have  for  years  recognized  it,  but  they  have  not,  until 
quite  recently  at  any  rate,  been  able  to  show  the  Ad- 
miralty the  necessity  for  supplying  an  alternative  means 
of  producing  power  on  board  their  ships.  It  is  not  sur- 
prising that  they  will  be  conservative,  because  if  the 
door  were  opened  too  wide  to  experiments  it  might  cost 
the  country  a  great  deal  more  in  experimenitng  than  in 
actual  production  of  power,  and  we  know  that  if  there 
is  a  victim  on  which  experiments  are  tried  by  engineers, 
it  is  the  government  of  any  country,  and  consequentlv 
we  cannot  wonder  at. the  conservatism  of  the  Admiralty. 


The  fact  that  they  are  experimenting  with  gas  engines 
would  go  to  show  that  there  must  be  something  in 
them  or  they  would  not  allow  the  experiments  to  be 
carried  on.  When  we  get  figures  such  as  we  have  in 
this  paper,  showing  that  the  fuel  consumption  for  a 
certain  given  horse-power  is  reduced  50  per  cent.,  I  do 
not  wonder  at  the  most  conservative  men  in  the  world 
opening  their  eyes,  and  opening  their  doors  to  experi- 
ments. 

I  must  say  that  I  am  not  very  familiar  with  the  gas 
engine  myself,  but  I  can  remember,  as  far  back  as  1871 
or  1872,  watching  the  Otto  gas  engines  running  in  dif- 
ferent plants  in  the  Old  Country,  and  I  remember  stand- 
ing for  hours  watching  with  admiration  one  of  those 
little  Otto  engines — they  were  very  small — watching  the 
way  they  did  their  work  in  an  exhibtiion  which  was  held 
in  liOndon.  It  seems  to  me  the  Otto  people  deserve 
a  great  deal  of  credit  for  having  stuck  to  the  subject 
and  experimented  with  it  \mtil  they  have  brought  such 
perfection  to  the  gas  engine  which  we  see  in  these  large 
plants  to-day. 

"There  is  one  little  point  in  connection  with  this 
paper  which  struck  me.  The  writer  would  give  us  to 
understand  that  the  cost  of  boiler  feed  water  can  be 
eliminated  from  the  cost  of  operating  the  gas  plant. 
I  do  not  think  we  can  afford  to  eliminate  the  use  of 


water  when  we  read  a  little  further  on  of  the  quantity 
of  cooling  water  which  it  takes  for  circulating  around 
the  jackets  of  the  cylinders,  and  so  on,  for  keeping  them 
cool,  which  just  about  counterbalances  the  cost  of  feed 
water  in  a  steam  plant." 

Mr.  Johnson : — In  the  gas  plant  you  can  use  the 
water  over  again,  which  you  cannot  do  in  a  steam 
engine. 

Tlie  Chairman : — What  about  your  condensers  in  a 
steam  plant ;  they  enable  you  to  use  the  water  over 
again  ? 

Mr.  Johnson  : — Yes,  to  a  certain  extent,  but  in  con- 
densing steam  you  lose  quite  a  lot  of  water,  but  in  the 
gas  plant  you  can  use  all  your  water  over  again  with 
tlie  exception  of  a  very  small  quantity  which  is  lost  in 
circulation,  and  the  water  is  kept  continually  circulating 
from  the  tank  to  the  water  jackets  around  the  engine. 

iMr.  Camp  : — Then  it  would  be  necesary  to  have  a 
very  large  reservoir  in  connection  with  your  plant  ? 

Mr.  Johnson  : — Yes,  there  is  a  very  large  reservoir 
coimected  with  the  plant.  Some  plants  use  water  direct 
from  the  water  main,  but  of  course  that  is  not  a  fault 
of  the  engines  themselves,  but  the  people  running  them. 


The  Chairman  : — I  should  like  to  remind  the  writer 
of  this  paper  of  one  thing  in  connection  with  the 
amount  of  water  wasted  by  condensation,  and  the  fact 
that  you  do  get  back  some  amount  of  water  from  the 
cylinders  of  condensing  steam  engines.  I  think  the 
amount  of  water  which  is  returnable — we  will  not  say 
to  the  boiler — but  the  amount  of  water  which  is  re- 
turnable, would  average  about  the  same  as  in  the  gas 
engine.  The  only  loss  I  know  of  in  the  condensing  of 
water  in  a  steam  engine  is  from  leakages  from  glands 
and  from  leaky  joints,  but  there  is  quite  the  same  dan- 
ger of  having  leakages — although  there  are  not  quite  so 
many  connections — with  the  gas  producer  plant.  I 
think,  however,  the  difference  between  the  two  is  so 
insignificant  that  it  hai'dly  amounts  to  anything. 

Mr.  Maver : — 1  have  noticed  the  difference  in  cost  of 
fuel  consumed  in  the  gas  plant,  as  compared  with  the 
steam  plant,,  but  nothing  ajjpears  to  be  said  as  to  the 
cost  of  installation  of  tlie  gas  producer  plant,  as  com- 
pared with  that  of  the  steam  plant. 

Mr.  Johnson: — Of  course  the  cost  of  installation  of  a 
certain  horse  power  gas  producer  is  a  little  in  excess  of 
the  cost  of  a  similar  horse  power  steam  plant.  In  the 
case  of  the  smaller  cupacily  phmts  it  is  about  thirty  per 
cent.,  T  should  say,  rouglily  speaking.  With  a  larger 
plant,  for  instance  a  0,000  liorse-power  plant,  it  would 
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run  up  to  probably  from  35  to  88  per  cent,  in  excess 
of  the  steam  plant. 

Mr.  Underwootl : — Could  the  ojas  ongino  be  used  in 
units  in  the  same  manner  as  the  electric  motors  ?  That  is, 
is  it  possible  to  \ise  the  gas  engine  in  shops  to  replace 
the  bolt -driven  and  overhead  shaft  drive,  by  direct  drive 
on  the  machine,  or  group  of  maolnnes  ? 

^Tr.  Johnson  : — ^In  small  shops,  say  up  to  150  horse- 
power, you  could  use  a  direct  drive  from  the  engine, 
but  in  the  case  of  higher  powers  than  that,  the  power 
is  generally  transformed  into  electricity,  and  the  shop 
run  by  that. 

The  Chairman: — I  think,  perhaps,  Mr.  Underwood's 
question  was  hardly  understood.  The  question  was  this, 
as  to  whether  this  gas  engine  could  be  used  in  small 
units,  and  by  direct  drive,  on  the  different  small  ma- 
chines, in  a  somewhat  similar  manner  as  the  electric 


save  in  the  end.  This  is  just  an  idea,  and  while  I  am 
not  able  to  discuss  it,  I  would  like  someone  to  do  so, 
and  bring  out  the  point.  Would  it  not  be  possible  to 
replace  the  electric  motor  now  used  on  each  machine, 
with  a  gas  engine  to  drive  an  individual  machine  of  say 
large  capacity,  or  a  group  of  small  machines  ?  We  would 
get  that  fifty  per  cent,  efficiency,  and  as  these  gas  en- 
gines are  very  small,  they  would  not  take  up  very  much 
shop  room.  There  would  be  no  shafting,  no  cost  of 
electric  generator  or  electric  motors,  and  I  think  the 
cost  of  operation  of  the  plant  would  be  very  low  per 
horse  power  as  compared  with  the  motor-driven  plant 
per  horse  power. 

Mr.  Shaw : — In  the  plan  suggested  by  Mr.  Under- 
wood it  would  be  necessary  to  pipe  the  gas,  and  the 
cooling  water  from  some  central  plant  to  the  engines, 
which  would  be  very  expensive.  The  gas  engines  would 
then  take  up  valuable  floor  space,  while  on  the  other 
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motor  ?  but,  I  should  say  that  the  gas  engine  should 
be  used  as  a  prime  motor,  and  the  power  distributed 
by  means  of  electricity  to  the  different  ixiachines.  I  do 
not  think  it  would  pay,  from  what  I  have  seen  of  gas 
engines,  and  while  my  experience  has  not  been  very 
extensive  with  this  class  of  engine,  from  what  I  have 
seen,  I  would  think  that  it  would  make  an  enormously 
expensive  installation  to  put  as  many  small  units  of 
gas  engines  around  a  shop  as  we  are  able  to  do  with 
electric  motors,  as  besides  the  additional  space  required, 
there  would  be  all  the  piping  to  carry  the  water  to  and 
from  the  cooling  jacket  as  well  as  the  gas  pipes. 

Mr.  Underwood : — My  idea  was  that  if  you  are  going 
to  save  fifty  per  cent,  in  the  cost  of  power  production 
by  the  use  of  gas  instead  of  steam,  then  you  can  also 
make  a  reduction  in  the  saving  over  electric  appliances, 
go  that  if  you  can  operate  your  machine  direct  from 
the  gas  engine,  you  save  fifty  per  cent,  in  fuel,  and  the 
cost  of  electric  appliances,  and  even  though  the  cost 
of  installing  the  gas  engines  is  a  little  higher,  you  might 


hand,  the  electric  motor  can  be  placed  overhead  on  the 
walls,  and  the  cost  of  electric  wiring  is  very  small. 

Mr.  Johnson : — In  regard  to  the  use  of  small  engines, 
as  suggested  by  Mr.  Underwood,  that  has  never  been 
done,  and  I  do  not  think  it  ever  will ;  that  is,  having 
the  machine  direct  driven  by  the  engine,  because  the 
man  looking  after  the  machine  cannot  look  after  the 
gas  engine  at  the  same  time.  If  he  wanted  slower  speed, 
or  to  stop  his  machine,  he  would  have  to  stop  his  en- 
gine, and  it  stops  so  quickly  that  it  would  injure  the 
machine. 

The  Chairman : — I  think  from  what  I  have  heard, 
and  from  what  I  have  seen  a  gas  producer  engine  do, 
that  the  only  way  it  could  be  satisfactorily  operated 
would  be  as  a  prime  motor  in  a  power  house.  I  do  not 
think  the  author  of  this  paper,  or  any  advocate  of  gas 
engines,  would  suggest  to  distribute  gas  engines  over 
a  plant  to  run  individual  machines.  In  the  first  place, 
every  gas  engine  has  to  be  treated  alike.  They  must 
liave  gas,  and  consequently  a  gas  pipe.    They  must  have 
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water  to  cool  the  cylinders,  and  to  convey  this  water 
they  must  have  water  pipes,  and  the  cost  of  installa- 
tion would  be  too  much. 

From  what  I  can  see,  the  gas  engine  is  certainly 
worthy  of  some  study.  The  system  of  producing  gas  for 
operating  these  engines  from  coal  which  is  not  suitably 
for  use  in  ordinary  boilers  will  be  a  means  of  conserving 
our  coal  supplies,  and  when  we  can  mtiKe  use  of  such 
products  as  this  paper  mentions,  which  to-day  are  prac- 
tically waste  products,  it  is  worthy  of  following  up.  I 
am  quite  sure  that  if  it  effects  the  economy  claimed 
for  it,  the  engineers  who  have  taken  the  matter  in 
hand,  to  say  nothing  of  those  German  engineers  who 
have  stuck  to  it  until  now,  will  overcome  the  little  de- 
fects the  system  now  has. 


Learning-ton  Light  Company  Changes  Hands. 

The  Leamington  Electric  Light  Co.,  of  Leamington, 
Ont.,  recently  passed  out  of  the  hands  of  W.  Stares 
and  his  partners,  having  been  purcahsed  by  a  Detroit 
syndicate.  This  plant  was  established  in  Leamington 
about  twenty  years  ago  by  Mr.  Stares  and  others  who 
had  just  previously  attended  the  Toronto  Exhibition, 
and  been  greatly  attracted  by  the  lighting  system  which 
supplied  illumination  for  the  grounds.  They  made  ar- 
rangements to  purchase  the  machinery  which  supplied 
this  light,  and  it  was  shipped  to  them  at  the  close  of 
the  exhibition.  One  of  the  machines  purchased  at  that 
time  is  still  in  use.  The  new  stockholders  of  the  com- 
pany are  Messrs.  Eobert  B.  Stewart,  J.  D.  Oxtonby, 
G.  D.  Hayes,  G.  B.  Northrup  and  Mrs.  Isabella  North- 
rup,  Detroit.  Mr.  Northrup  has  been  elected  president 
and  Mr.  Hayes  secretary-treasurer  of  the  new  com- 
pany. The  company  intend  to  increase  the  plant  im- 
mediately and  will  soon  be  in  a  position  to  give  an  all- 
night  service. 


A  Marked  Improvement  in  Business. 

Mr.  Walter  H.  Whiteside,  president  of  Allis-Chal- 
mers  Company,  recently  made  the  following  statement 
in  an  interview:  "There  is  a  marked  improvement  in 
general  business.  Within  the  last  ninety  days  the  book- 
ings of  machinery  orders  have  increased  from  thirty  per 
cent,  to  fifty  per  cent,  of  normal.  New  enquiries  received 
are  constantly  increasing  in  number  and  volume.  They 
are  of  a  much  more  substantial  character  than  at  any 
time  since  the  depression  began.  Their  general  tone 
denoted  extensive  plans  in  contemplation  and  for  early 
development ;  the  question  of  promp  shipment  being  al- 
ready regarded  as  an  important  consideration. 

"The  immediate  requirements  for  a  larger  volume 
of  new  machinery  for  necessary  extensions  and  improve- 
ments to  existing  plants  are  greater  than  for  four  years. 
This  is  because,  with  many  operating  companies,  pur- 
chases which  under  ordinary  circumstances  would  have 
been  made  a  year  or  eighteen  months  ago,  were  put  off, 
due  to  the  monetary  and  other  conditions,  until  to-day 
the  factor  of  safety  in  these  plants  is  becoming  a  serious 
matter  and  new  equipment  must  be  added. 

"Unlike  previous  depressions,  following  which  col- 
lections for  comparatively  long  periods  continued  very 
unsatisfactory,  there  was  a  substantial  improvement 
within  a  short  time  after  the  recent  flurry,  and  at  the 
present  time  collections  are  exceptionally  good. 

"While  some  difficulty  may  still  be  experienced  in 
the  way  of  financing  entirely  new  undertakings,  yet  the 
financial  condition  of  the  relatively  small  buyer  is  on  a 
sound  basis  and  credits  are  about  normal.  In  fact,  the 
improvement  in  new  orders  placed,  is  from  the  smaller 


class  of  purchasers,  who  are,  commercially,  an  important 
factor.  Of  course,  this  class  of  business  is  widely  dif- 
fused, but  in  the  aggregate  it  is  greatly  stimulating  im- 
proved trade  conditions.  The  business  outlook  is  dis- 
tinctly encouraging. ' ' 

Mr.  J.  A.  Milne,  general  manager  of  Allis-Chalmers- 
BuUock,  Limited,  in  an  interview  stated  that  the  same 
conditions  prevail  with  the  Canadian  company.  Business 
has  already  improved,  and  he  expects  that  the  progress 
will  be  continuous  and  substantial. 


Loan  Building  Lighted  With  Nernst  Lamps. 

The  accompanying  illustration  shows  a  view  of  the 
interior  of  the'  B.  C.  Permanent  Loan  &  Savings 
Company's  new  home  on  Pender  street,  Vancouver. 
This  building,  though  small,  is  most  elaborately  finished 
and  fitted  up,  the  general  plan  being  along  the  lines 
of  the  Bank  of  England  head  office  building.  The  beauti- 
ful art  glass  dome  in  the  centre  is  the  admiration  of  all 
who   have   seen   it.    Part   of   this   is   shown   in  the 


Interior  of  B.C.  Permanent  Loan  &  Savings  Company, 
Showing  Nernst  Lamps. 


view,  while  surrounding  it  can  be  seen  several  of  the 
famous  "Nernst"  lamps  with  which  the  building  is 
lighted.  These  lamps  are  finished  in  Verde  antique 
copper  and  are  fitted  with  holophane  bowls,  which  pro- 
duce a  very  brilliant  effect.  There  are  ten  lamps  in 
all,  developing  a  total  of  2,250  candle  power,  which  gives 
a  daylight  effect  through  the  entire  office.  The 
view  was  taken  from  the  president's  office,  which  is 
upstairs,  at  the  rear. 


The  Westinghouse  Electric  &  Manufacturing  Co. 
have  obtained  a  preliminary  injunction  in  their  suit  to 
restrain  infringement  of  their  claims  1  and  30  United 
States  letters  patent  No.  469,809,  to  Wm.  Stanley,  Jr., 
for  improvements  in  systems  of  electrical  distribution. 
The  particular  patent  of  which  infringement  is  alleged 
covers  "combinations,  including  a  convertor  in  which 
the  length  of  wire  in  the  primary  coil  is  substantially 
the  same  as  would  result  from  following  the  so-called 
'Stanley  rule'."  An  opportunity  to  appeal  for  a  pro- 
per review  of  the  issue  is  afforded  by  an  order  that  the 
preliminarv  injunction  shall  be  suspended  on  November 
15th,  1908. 


The  town  of  Melville,  Sask.,  is  negotiating  with  the 
Grand  Trunk  Pacific  Railway  Company  to  furnish  elec- 
tricity for  lighting  purposes. 


TELEHONE  TOPICS 


Essex  County  to  the  Front. 

\Vhile  Ontario  as  a  iirovinrr  l\as  lu-cu  nuilving  I'upid 
8ti"iiles  in  rural  telephone  development,  the  County  of 
Essex  has  heen  keeping  to  the  front,  and  to-day  can 
l>oast  that  it  is  the  leader  in  so  far  as  municipal  tele- 
phone systems  are  concerned,  beini^  the  only  county  in 
the  entire  province  that  has  a  municipal  telephone  sys- 
tem in  operation,  says  the  Windsor  Eecord.  The  first 
system  of  this  kind  was  installed  by  the  township  of 
Rochester,  and  to-day  they  have  completed  telephones 
on  all  the  leading  roads  in  the  township  and  have  con- 
nected up  175  subscribers  with  excellent  equipment  and 
at  a  very  attractive  rate.  Following  the  initiative  of 
Kochester  township,  North  (losfield  council  took  the 
matter  up,  and  they  have  their  sj^stem  almost  completed 
throughout  the  township  and  will  start  with  over  100 
subscribers.  Almost  at  the  same  time  the  township  of 
Maidstone  commenced  their  system,  and  expect  to  be 
ready  to  operate  it  in  a  very  few  days  with  a  list  of  75 
subscribers.  This  will  make  three  complete  municipal 
systems  in  this  county,  connecting  over  300  subscribers, 
thus  giving  the  farmers  living  in  these  townships  direct 
connection  with  their  marketing  towns,  and  also  with 
the  other  cities  and  towns  throughout  the  province. 


The  Speed  of  American  Telephone  Practice. 

In  an  interesting  article  in  the  London  Times,  Mr. 
Herbert  Laws  Webb,  the  well  known  English  expert, 
discusses  telephone  progress  in  America.  Among  other 
things  he  says:  "The  secret  of  the  extensive  use  of  the 
telephone  in  America  is  that  telephony  in  that  country 
is  a  highly  specialized  technical  business,  whereas  in 
Europe  it  has  been  the  sport  of  politics,  and  has  gener- 
ally been  relegated  to  the  position  of  a  minor  branch  of 
the  government  department  responsible  for  posts  and 
telegraphs,  a  position  in  which  enterprise,  scientific  or- 
ganization and  continuous  study  of  the  requirements  of 
the  public  are  not  to  be  found. 

"The  essential  features  of  American  telephone  prac- 
tice, the  factors  which  bring  about  such  great  results, 
are  unifoixnity  of  equipment,  both  of  exchanges  and  sub- 
scribers' stations,  constant  improvement  in  technical 
methods,  and  minute  and  unceasing  study  of  the  traffic, 
of  the  operating  methods,  and  of  the  requirements  of 
the  system. 

"The  most  interesting  feature  of  American  telephone 
administration,  the  one  that  is  responsible  for  a  city 
service  of  thirt.y  seconds,  a  suburban  service  of  very 
little  more,  and  a  long  distance  service  of  a  few  minutes, 
is  the  traffic  department,  which  constantly  watches  the 
traffic,  tests  and  measures  the  traffic,  analyzes  it,  and 
studies  it  from  every  point  of  view. 

"To  do  all  this  work  naturally  demands  a  highly 
expert  organization.  The  volume  of  telephonic  traffic 
is  prodigious,  and  the  complexity  of  the  system,  with  its 
hundreds  of  thousands  of  units  gathered  into  one  vast 
organism,  is  very  great.  To-daj'  there  are  city  tele- 
phonic systems  which  handle  well  over  a  million  calls 
daily — four  times  the  number  of  telegrams  which  circu- 
late daily  in  the  entire  United  Kingdom.  Every 
American  telephone  company  has  its  traffic  superintend- 
ent, who  has  entire  charge  of  the  operating  department. 
His  staff  consists,  roughly  speaking,  of  two  divisions — 
the  operating  force,  which  conducts  the  traffic,  and  the 


supcr\ising  and  engineering  force,  which  tests  and 
measures  the  traffic,  compiles  statistics,  investigates 
methods  of  working,  suggests  improvements  in  methods 
or  in  apparatus,  and  states  the  requirements  of  the 
traffic  department  when  new  exchanges  or  extensions 
are  contemplated. 

"As  to  economy  resulting  from  improved  efficiency, 
reference  may  here  be  made  to  a  new  method  of  operat- 
ing suburban  calls  which  was  being  brought  into  use  in 
New  York.  The  suburban  call  in  America  is  already 
amazingly  quick.  Tests  in  this  connection  made  in  New- 
York  last  month  showed  that  in  no  case,  day,  night,  or 
Sunday,  was  the  answer  delayed  longer  than  ninety 
seconds.  To  the  reader  this  will  seem  incredible,  but  it 
is  a  fact.  A  similar  test  made  the  other  evening,  at 
the  very  slackest  time  of  day,  to  a  place  less  than  forty 
miles  from  London,  took  just  half  an  hour,  and  the 
m.an  at  the  other  end  had  been  trying  for  an  even  longer 
period  to  get  through  to  London.  But  the  new  method 
of  working  suburban  calls  devised  by  the  traffic  depart- 
ment of  the  telephone  company  in  New  York  results  in 
making  the  suburban  call  within  a  few  seconds  as  quick 
as  a  local  call." 


The  French  naval  lieutenants.  Colon,  Jeance  and 
]\Iercier,  inventors  of  a  wireless  telephone  apparatus, 
have  achieved  remarkable  success  with  their  new  in- 
strument, communicating  with  the  wireless  station  at 
Rad  Ze  Seine,  department  of  Finistere,  a  distance  of 
about  310  miles.  The  transmitted  words  were  some- 
what faint,  but  could  be  plainly  distinguished,  and  the 
officers  are  confident  that  they  can  make  great  improve- 
ments in  the  apparatus,  which  has  been  the  result  of 
only  four  months'  experimentation.  Conversation  has 
been  exchanged  by  the  apparatus  up  to  600  or  700 
miles.  Lieut.  Colon  is  now  superintending  the  installa- 
tion of  an  improved  and  more  powerful  plant  in  an  en- 
deavour to  make  possible  the  transmission  of  despatches 
between  Paris  and  New  York. 


The  Independent  Convention. 

President  J.  F.  Demers,  of  the  Canadian  Independ 
ent  Telephone  Association,  at  its  recent  convention  de- 
livered an  interesting  address.  He  recalled  the  con- 
test some  of  the  independents  had  carried  on  with  the 
C.P.R.  in  order  to  get  Independent  telephones  into  the 
offices  of  that  corporation.  The  contest  had  resulted 
successfully  for  the  Independents,  and  since  then  a 
great  development  of  the  Independent  business  had 
been  effected. 

The  officers  of  the  association  were  all-  re-elected 
with  the  exception  that  Mr.  Alpheus  Hoover,  ex-presi- 
dent, replaces  Mr.  J.  Dyke,  of  Fort  William,  on  the 
executive.  A  resohition  was  adopted  by  the  association 
favouring  the  formation  of  branch  associations  in  the 
various  sections  of  Canada.  The  president  was  directed 
to  nominate  a  delegation  to  appear  before  the  Ontario 
Government  in  support  of  the  resolution  adopted  at  the 
last  convention  regarding  exclusive  franchises  in  On- 
tario, and  operating  companies  are  to  be  requested  to 
urge  their  local  members  to  be  present  and  support 
the  delegation. 
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The  following  resolution  was  also  adopted  : — 
Whereas  the  Bell  Company  is  proposing  long  dis- 
tance connections  to  local  Independent  telephone  com- 
I)anies  in  various  parts  of  Canada,  and  in  the  opinion 
of  this  convention  such  are  bound  to  injure  the  cause 
as  a  whole,  this  association  frowns  upon  and  denounces 
any  such  foolish  connection  as  injurious  to  the  people 
as  a  whole. 


Telephone  Wires  for  High  Speed  Telei^raphy. 

An  invention  hv  means  of  which  it  is  said  that 
40,000  words  per  hour  can  be  sent  over  a  telephone 
service,  is  reported  by  U.  S.  Consul  Brittain  at  Prague, 
to  have  been  perfected  by  a  Hungarian.  The  machine 
consists  of  three  parts,  a  perforator,  transmitter  and 
receiver.  The  first  may  be  worked  by  a  typewriter, 
while  the  other  two  are  automatic,  working  through  the 
agencies  of  electricity  and  photography,  and  the  instru- 
ment may  be  connected  by  an  ordinary  telephone  line. 

Through  operating  the  keys  of  the  perforator  the 
operator  writes  messages  upon  a  long  paper  ribbon.  By 
touching  the  keys  a  series  of  holes  are  punched  in  the 
ribbon,  each  set  of  holes  representing  a  letter,  .\fter 
taking  the  ribbon  from  the  perforator,  the  inventor  places 
it  in  a  small  cylinder  in  the  transmitter,  and  a  touch 
of  the  switch  sets  the  cylinder  revolving  and  the  rib- 
bon with  it.  Before  the  ribbon  has  completely  passed 
through  the  transmitter,  a  second  broader  strip  of  sen,- 
sitized  paper  issues  from  the  receiver,  and  upon  it  is 
written  in  plain  legible  characters  the  actual  message 
which  the  inventor  or  operator  has  written  on  the  type- 
writer. It  is  claimed  that  messages  may  be  thus  trans- 
mited  hundreds  of  miles,  as  well  as  sliort  distances.  It 
is  said  the  inventor  has  discovered  a  means  of  harness- 
ing light  to  electricity,  by  w'hich  a  tiny  spot  of  light 
hundreds  of  miles  away  is  cotnrolled  as  readily  as  when 
close  by. 


New  Telephone  Companies. 

Among  recent  concerns  to  secure  charters  are  tiie 
following:  Heckston  Evu'al  Telephone  Company,  Ltd., 
Heckston,  Ont.,  incorporated,  capital  $5,000;  incor- 
porators, A.  J.  Cumming,  W.  Sloan,  J.  W.  Shaver,  W. 
Robinson,  all  of  South  Gower  township,  and  others. 
Bolton  Telephone  Company,  Ltd.,  incorporated,  capital 
$20,000;  incorporators,  Robert  Smith,  A.  A.  McFall,  F. 
N.  Leavens,  H.  .\.  Rutherford  and  W.  A.  Caldwell,  all 
of  Bolton,  Ont.  Farmers'  Long  Distance  Telephone 
Company,  Ltd.,  Blenheim,  Ont.,  capital  $40,000;  in- 
corporators, N.  Watson,  H.  Newcombe,  J.  Whit- 
tington  ,A.  Huffman  and  D.  McCoig,  all  of  Harwich 
township,  Ont.  Hawthorne  Hill  Rural  Telephone  Com- 
pany, Ltd.,  Palmerston,  Ont.,  incorporated,  capital, 
$10,000;  incorporators,  W.  H.  Mallett, 'Wallace  town 
ship,  and  J.  Goodwin,  A.  Derroch,  G.  G.  Wilkin,  W. 
Murdock  and  J.  T).  Cooper,  all  of  Minto  township. 


.\nother  telephone  line,  making  the  third  connecting 
Manitoba  and  the  TTnited  States,  will  shortly  be  in  use. 
The  connection  will  meet  two  American  lines  at  Han- 
nah, N.D. 

The  Manitoba  I'elephone  Commission  has  opened 
long  distance  telephone  offices  at  Pipestone,  Sinclair  and 
Reston.  Others  will  be  opened  shortly  at  Dugold,  lior- 
ette,  St.  Anne,  Steinbach,  Niverville,  Carey,  St.  Pierre, 
St.  Malo,  Somerset,  Altamont,  Swan  Lake,  Mariapolis, 
Greenway,  Newdale.   Struihclair,  Kelloe  and  Solsgirth. 


Central  and  Exchang-e  Notes. 

The  ]~)ominion  Securities  Corporation  have  ])urchased 
$12,000  four  per  cent.  20-year  telephone  bonds  of  Strath- 
cona. 

The  contract  for  constructing  the  Pipestone,  iMan., 
munici))al  telephone  system  has  been  secured  bv  John 
Reid. 

The  Hamilton  Township  Rural  Telephone  Com])any 
are  planning  the  extension  of  their  lines  into  Northum- 
berland county. 

The  contract  for  the  construction  of  the  Argyle  muni- 
ci})al  telephone  system,  Baldur,  Man.,  has  been  awarded 
to  Playfair  Brothers. 

The  contract  for  the  construction  and  installation  of 
a  telephone  system  throughout  the  municipality  of  Mor- 
ton has  been  let  to  Elliot  &  Welch,  of  Boissevain,  Man. 

It  is  stated  that  the  Manitoba  Government  will  im- 
mediately extend  the  telephone  line  from  the  terminus 
at  Sinclair  to  the  border  to  connect  width  the  Saskat- 
chewan system. 

The  Woodstock  city  council  have  received  a  com- 
munication from  the  Burgessville  Telephone  Company, 
Ltd.,  making  application  to  bring  their  line  into  the 
city.  It  is  stated  that  this  extension  would  connect 
about  1,100  subscribers  in  the  southern  part  of  the 
county. 

Net  earnings  for  July  of  the  associated  Bell  tele- 
phone operating  companies  .exclusive  of  the  American 
Telephone  and  Telegraph  Company's  long  distance  lines, 
were  $2,839,200,  compared  with  $2,241,200  for  July, 
1907.  For  seven  months  to  July  31st  the  comparative 
net  earnings  were  as  follows:  1908,  $18,241,900;  1907, 
$16,500,800. 

The  contract  for  the  construction  of  the  line  from 
Lumsden  to  Saskatoon  has  been  awarded  to  J.  S.  Bartle- 
man,  of  Regma,  at  $79.75  per  pole  mile.  The  other 
tenders  received  were:  Saskatchewan  Telephone  Co.. 
Moose  Jaw,  $82.50  per  mile;  Y.  G.  O'Brien  &  Co.. 
Portage  la  Prairie,  $120;  Rural  Construction  Co.,  Re- 
gina,  $98.75.  The  contract  for  the  construction  of  the 
line  from  Regina  to  Antler  has  been  awarded  to  the 
Saskatchewan  Telephone  Co.,  ]Moose  Jaw,  at  $79.50 
per  pole  mile. 

A  municipal  contract  has  been  let  in  Wallace,  ]\lan., 
for  building  100  miles  of  telephone  line,  which  it  is 
hoped  will  be  completed  this  year.  Woodsworth  muni- 
cipality also  has  100  miles  under  contract.  Brandon 
has  added  thirteen  miles  to  its  line,  and  so  has  the  Rose- 
land  district.  Hayfield  has  added  thirty  miles,  Portage 
la  Prairie  has  added  fifty  miles,  and  Laverham,  Snow- 
flake  and  Cypress  River  are  all  making  active  progress. 
A  new  line  has  also  been  commenced  between  Gilbert 
Plains  and  ,\shville. 

.\  number  of  changes  will  lie  introduced  in  the  Win- 
niljeg  telephone  exchange  before  the  end  of  the  year. 
I'ort  Rouge  numln-rs  will  he  prefaced  by  the  word 
"South,"  and  other  city  numbei's  by  the  word  "Main." 
In  addition  to  the  new  big  switch  board,  two  additional 
boards  will  be  necessary  for  connection  between  the  ex- 
changes. The  suiiti'iTancan  conduits  for  Fort  Rouge  are 
now  complete  and  the  cables  have  becni  threaded.  The 
aerial  construction  is  also  jiractically  completed  and  it 
was  expected  that  tlie  exchange  would  lie  ready  for 
service  earl\'  in  the  present  month. 


Geo.  Collison  will  receive  a  IVancliisi'  and  a  bonus 
towards  erecting  a  new  electric  light  plant  at  Killarnev, 
.A  fan. 
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Electricity's  Relation  to  the  Life  and  Fire  Hazard 

Difficulties  Met  With  by  Electrical  Inspectors.  Various 
Electric  Causes  of  Fire.    The  Dangerous  Handy  Man.^ 


It  was  seventeen  years  aa:o  that  the  lirst  luidergroinid 
wires  of  the  Toronto  Inoandescont  Light  Company 
were  put  down,  which  ushered  in  the  electric  light  and 
power  service  which  has  grown  to  what  it  is  now.  From 
that  time  until  to-day  electric  wiring  has  been  steadily 
passing  through  a  series  of  evohitions.  "When  incandes- 
cent wiring  was  first  introduced  here,  porcelain  tubes, 
insulators  and  cleats  were  not  used.  Inside  wiring  was 
supported  on  wooden  cleats  and  passed  through  floors 
and  joists  witho\;t  any  kind  of  insulation  other  than 
the  covering  on  the  wire.  There  are  at  the  present  time 
in  Toronto  a  few  buildings  where  some  of  this  class  of 
wiring  is  to  be  found  but  not  very  man3^  In  the  old 
days  cut-offs  were  made  of  wood  with  open  link  fuses 
and  worse  still  were  coated  with  paraffine,  such  a  de- 
vice as  this  now  would  be  looked  upon  as  a  fire  brand. 
This  did  not  last  long  as  the  weak  features  of  it  were 
soon  detected.  The  cut-off  is  one  of  the  most  important 
fittings  in  connection  with  electric  wiring  and  a  few 
remarks  about  it  will  not  be  out  of  place.  While  cal- 
culated to  protect,  it  is  probably  one  of  the  most  pro- 
lific of  the  causes  of  electric  fires.  In  most  cases  this 
is  owing  to  carelessness  blended  with  ignorance.  It  is 
rarely  that  properly  selected  and  properly  located  cut- 
outs ever  cause  any  loss.  The  primary  use  of  a  fuse  is 
the  protection  of  the  wire  and  fittings  against  overload 
or  short  circuiting.  It  simply  is  the  making  of  a  weak 
point  in  the  circuit  or  wire  which  will  melt  or  fuse 
should  any  abnormal  current  pass  over  it.  It  is  not 
even  necessary  for  inflammable  material  to  be  actually 
or  nearly  in  contact  with  blowing  fuses  as  it  is  quite 
a  common  thing  for  small  pieces  of  molten  metal  to 
drop  or  fly  into  nearby  rubbish  or  other  Inflammable 
material.  Particles  of  molten  metal  have  gone  several 
feet  from  a  "blown"  fuse  and  been  known  to  communi- 
cate fire.  It  is  therefore  always  advisable  to  have  old 
style  open  cut-outs  replaced  by  modern  enclosed  fuses. 

As  the  potential  or  pressure  of  different  systems 
varies,  and  as  cut-outs  are  used  on  circuits  all  the  way 
from  110  volts  to  2.500  and  even  higher,  it  is  one  of  the 
most  important  requirements  that  the  cut-outs  be  select- 
ed and  installed  on  the  circuits  for  which  they  are  de- 
signed. For  instance  it  is  a  serious  danger  to  have  cut- 
outs of  say  110  volts  used  on  circuits  of  500  volts, 
although  no  harm  can  result  from  reversing  this  order 
and  using  500  volt  cut-outs  on  110  volt  circuits.  In 
fact  such  would  be  an  advantage  if  anything.  The 
reason  for  this  is  that  when  a  gap  is  suddenly  created 
in  a  circuit,  such  as  would  be  caused  by  the  blowing  of 
a  fuse  or  from  various  other  causes,  the  current  has  a 
tendency  to  continue  to  flow  across  the  gap  thus  creat- 
ed, which  is  known  technically  as  "arcing."  These 
arcs  produce  extreme  heat  and  cause  the  points  of  arc- 
ing to  melt  rapidly.  The  length  of  this  are  or  the  gap 
across  which  the  current  continues  to  flow  increases 
with  the  pressure  or  voltage  so  that  what  is  known  as 
the  "break  distance"  between  "cut-out"  and  switch 
terminals  is  increased  with  the  voltage.  On  all  ordi- 
nary incandescent  lightng  circuits  from  110  to  250 
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volts,  the  Edison  plug  cut-out  is  largely  used,  more  es- 
pecially in  the  cities.  The  fuse  in  this  cut-out  is  en- 
closed in  a  round  porcelain  plug  which  is  provided  with 
a  threaded  brass  shell  which  screws  into  a  female  thread 
in  the  cut-out.  The  end  of  this  plug  has  a  small  brass 
button  which  when  the  plug  is  screwed  dovra  comes  in 
contact  with  a  metal  plate  also  in  the  cut-out.  The  fe- 
male thread  on  the  cut-out  is  connected  to  one  side  of 
the  line  and  the  metal  plate  to  the  other.  Inside  this 
plug  is  a  strip  of  fuse  wire  varying  in  thickness  accord- 
ing to  the  amoimt  of  current  it  is  designed  for.  This 
strip  of  fuse  wire  is  soldered  between  the  brass  button 
and  the  male  thread  so  that  when  the  plug  is  screwed 
into  the  cut-out  the  current  passes  through  the  strip  of 
fuse  wire.  The  top  of  this  plug  is  covered  with  a  disc 
of  clear  mica  held  in  place  by  a  brass  ring  so  that  the 
fuse  can  be  readily  seen,  thus  indicating  whether  it  is 
in  good  condition  or  "blovm."  This  form  of  cut-out 
is  intended  for  circuits  up  to  125  volts  pressure  and 
not  used  on  circuits  of  over  30  amperes.  For  small  cir- 
cuits of  ten  or  twelve  lights  on  125  volt  systems  it  is  a 
very  satisfactory  device  but  on  all  other  classes  of  work 
it  is  advisable  to  use  what  is  known  as  "enclosed  fuses" 
with  metal  tips  at  each  end,  which  are  attached  to  the 
terminals  of  the  cut-out.  Between  these  metal  tips  in- 
side this  fibre  cartridge  is  the  fuse  wire.  The  space  in- 
side the  shell  is  filled  with  a  white  powder,  this  powder 
is  some  sort  of  non-inflammable  material,  such  as  plas- 
ter of  paris  or  French  chalk.  This  powder  acts  as  an 
extinguisher  and  prevents  any  arcing  or  burning  of  the 
fibre  covering,  otherwise,  a  hot  arc  or  the  blowing  of  a 
large  fuse  would  tend  to  blow  a  hole  in  the  fibre  and 
drop  burning  or  molten  matter  in  dangerous  places. 

Enclosed  Fuses  the  Safest. 

Enclosed  fuses  have  come  to  be  regarded  as  the  very 
best  and  safest  fuses  on  the  market,  and  are  used  on 
all  circuits  up  to  nearly  every  size,  except  where  cir- 
cuit breakers  are  required.  Circuit  breakers  are  an 
electro  mechanical  device  for  opening  heavy  circuits 
where  the  ordinary  fuse  wire  would  be  very  objection- 
able. They  are  used  on  all  circuits  from  100  amperes 
up  and  can  be  designed  for  smaller  circuits  if  necessary. 
"Automatic  Circuit  Breakers"  are  generally  used  on 
direct  current  circuits,  such  as  are  found  on  trolley  cars 
and  electric  light  and  power  generators.  "Automatic 
Oil  Switches"  are  generally  employed  on  alternating 
current  apparatus.  The  Automatic  Circuit  Breaker  is 
essentially  a  quick  break  switch  with  the  space  between 
the  terminals  located  in  a  magnetic  field.  An  arc  is 
readily  extinguished  by  the  lines  of  force  which  are  set 
up  in  a  magnetic  field.  This  quick  break  switch  in  con- 
nection with  the  circuit  breaker  is  held  in  position  by 
a  trigger,  which  is  released  by  the  action  of  a  solenoid 
or  series  coil  through  which  the  current  of  the  circuit 
passes.  The  moving  part  of  the  magnetic  device  is 
weighed  down  by  a  spring  at  a  tension  in  proportion 
to  the  amount  of  current  at  which  it  is  desired  that  the 
switch  should  operate. 

The  strength  of  the  action  upon  the  trigger  is  direct- 
ly in  proportion  to  the  amount  of  current  passing 
through  the  coil.  The  '  *  Automatic  Oil  Switch ' '  is  some- 
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what  similar  in  principle,  so  far  as  the  opening  of  the 
switch  is  concerned.  The  switch  is  released  through 
the  action  of  the  current  when  reaching  a  given  point, 
but  the  arc  between  the  terminals  of  the  switch  is  ex- 
tinguished by  the  oil  in  which  these  terminals  are  sub- 
merged. 

It  is  very  essential  that  cut-outs  shoud  h9  of  the  most 
approved  type  and  located  as  far  as  possible  from  con- 
tact with  highly  inflammable  material.  While  the  prob- 
ability of  fire  from  the  approved  form  of  cut-outs  is 
very  slight,  the  great  danger  with  cut-outs  is  that  they 
are  frequently  found  to  be  provided  with  defective 
fuses.  No  matter  how  complete  or  modern  the  cut-out 
itself  may  be  or  how  recently  installed,  it  is  the  daily 
experience  of  the  inspector  to  find  the  cartridges  sub- 
stituted by  almost  every  conceivable  form  of  metal 
strip  which  happens  to  be  handy  when  the  fuse  has 
blown.  These  pieces  of  metal  are  often  stuck  across 
the  terminals  of  the  cut-out  during  an  emergency  where 
it  has  been  the  intention  to  replace  the  fuses  next  day, 
or  as  soon  as  a  new  fuse  could  be  procured,  but  it  is 
just  as  often  the  experience  with  the  inspector,  that  it 
is  from  that  moment  forgotten. 

In  concluding  the  remarks  in  connection  with  cut- 
outs, I  can  only  add  that  in  covering  the  general  re- 
lation that  these  devices  bare  to  fire  hazard,  it  is  appar- 
ent that  the  life  hazard  is  equally  subjected.  There  is 
also  the  danger  of  accident  in  connection  with  cutting. 
It  is  quite  a  common  thing  for  a  large  fuse  to  blow 
in  a  worker's  face,  damaging,  and  often  permanently 
ruining  the  eye  sight. 

The  Importance  of  Proper  Insulation. 
I  think  the  next  point  which  I  will  endeavor  to  bring 
before  your  notice  is  the  question  of  insulation.  In  all 
inside  wiring,  that  is  to  say,  in  all  buildings  where  elec- 
tric wiring  is  installed,  with  one  exception  approved 
rubber  covered  wire  is  the  most  satisfactory  and  is  de- 
manded by  the  National  Code.  The  only  exception  to 
this  rule  is  that  in  extremely  dry  or  inflammable  places, 
such  as  woodworking  shops,  what  is  known  as  "Slow 
Burning  Weatherproof  Wire"  is  regarded  as  more  sat- 
isfactory. Slow  burning  weatherproof  wire  will  not 
s /ften  or  deteriorate  in  the  same  manner  which  rubber 
covered  wire  will  when  subjected  to  very  high  tempera- 
tures and  extremely  dry  conditions.  However,  in  all 
such  places  as  warehouses,  residences,  stores  and  small 
places  under  ordinary  conditions,  rubber  covered  wire 
should  always  be  in  evidence.  Still,  in  concealed  and 
exposed  wiring,  tons  of  ordinary  weatherproof  wire  is 
to  be  found  throughout  the  province  in  both  concealed 
and  open  wiring,  which  is  of  course,  contrary  to  the 
rules  of  the  Underwriters'  Association.  During  the 
past  year  there  has  been  an  enormous  quantity  of  this 
wire  relegated  to  the  scrap  heap  in  this  city,  having 
been  pulled  out  and  substituted  by  rubber  covered  wire 
together  with  other  modern  devices  and  forms  of  con- 
struction. 

One  of  the  most  important  features  in  connection 
with  all  electrical  construction  of  apparatus  is  this 
question  of  insulation.  All  devices,  such  as  cleats,  in- 
sulators, porcelain  bushings,  circular  loom  and  similar 
material  are  calculated  to  maintain  and  provide  insu- 
lation. The  electric  current  when  leaving  the  gener- 
ator has  a  tendency  at  all  times  to  creep  to  the  return 
wire  through  the  shortest  path,  so  that  if  there  is  any 
medium  such  as  damp  wood  work  between  two  wires 
in  any  installation  the  current  has  a  tendency  to  break 
across  between  the  wires.   It  is  very  well  for  all  elec- 


trical inspectors  and  others  interested  to  notice  the 
very  first  suggestion  contained  in  the  National  Code, 
which  reads,  "In  all  electric  work,  conductors,  how- 
ever well  insulated,  should  always  be  treated  as  bare, 
to  the  end  that  under  no  conditions,  existing  or  likely 
to  exist,  can  a  ground  or  short  circuit  occur,  and  so 
that  all  leakage  from  conductor  to  conductor,  or  be- 
tween conductor  and  ground,  may  be  reduced  to  a 
minimum." 

No  matter  how  careful  or  how  excellent  an  original 
installation  of  wiring  may  be,  it  is  always  subjected 
to  mechanical  injury,  and  owing  to  the  circumstances, 
which  are  generally  experienced  in  the  looking  after 
and  inspecting  of  electric  wiring,  it  is  almost  impossible 
to  find  the  best  of  wiring  jobs  in  good  condition  even 
within  six  months  time.  Owners  of  buildings  in  which 
electric  wiring  is  installed  rarely  make  a  business  of 
having  their  wiring  properly  handled  and  intrusted  to 
competent  electricians  when  changes  are  necessary. 
There  is  no  trade  at  the  present  time  where  boys  are 
so  much  tempted  to  tamper  with  existing  conditions, 
as  in  electrical  work.  Six  months  experience  in  an 
electrical  shop  often  constitutes  the  boy  an  expert  elec- 
trician in  his  own  estimation,  who,  with  the  addition 
of  the  word  Company  to  his  name,  can  advertise  him- 
self to  the  general  public  as  anything  from  a  repair 
man  to  an  electrical  engineer.  I  know  to-day  in  the 
City  of  Toronto  of  electricians  claiming  to  be  electrical 
engineers  and  advertising  the  fact,  who  are  not  even 
tolerable  wiremen,  but  having  had  a  few  letters  from 
a  Correspondence  School  are  pleased  to  term  them- 
selves Electrical  Engineers,  so  that  Willie  Jones  as  a 
boy  at  school  with  his  six  months'  experience  in  mon- 
keying with  batteries  shortly  becomes  the  Jones  Elec- 
tric Company,  and  likewise  Johnnie  Robertson  with  the 
similar  experience  becomes  the  Robertson  Electric  Com- 
pany and  so  on  down  the  line  with  the  Smiths,  Browns 
and  Robertsons.  It  might  not  be  out  of  place  to  men- 
tion that  we  have  in  the  City  of  Toronto  electrical  com- 
panies doing  business  under  the  names  of  Smith,  Jones, 
Brown  and  Robertson  and  I  do  not  wish  to  reflect  on 
tRese  estimable  gentlemen  in  any  way  because  •  they 
happen  as  a  coincidence  to  have  the  above  mentioned 
names. 

It  is  most  essential  that  in  all  electrical  installations 
the  insulation  be  maintained  at  as  high  a  standard  as 
possible.  One  weak  point  in  a  wiring  system  will  cause 
a  great  deal  of  trouble,  even  if  the  balance  of  the  sys- 
tem is  an  excellent  piece  of  work  in  every  respect. 
Instruments  have  been  devised  which  will  enable  one 
to  ascertain  the  exact  condition  of  a  wiring  job,  show- 
ing exactly  in  figures  the  ohms  of  resistance  that  the 
installation  of  the  entire  system  or  any  part  thereof 
offers. 

Fires  Caused  by  Electricity. 

Mr.  Strickland  then  referred  seriatim,  to  a  number 
of  cases  of  fire  caused  by  electricity,  which  are  mention- 
ed in  the  quarterly  fire  report  of  the  National  Board  of 
Fire  Underwriters,  Number  54.  In  the  course  of  these 
remarks  he  made  the  following  comments. 

Wlierever  metal  ceilings  are  to  be  found,  great  care 
should  be  exercised  in  properly  insulating  the  wires 
where  they  pass  through  the  ceiling.  The  most  approv- 
ed method  is  to  cut  away  a  disc  about  two  inches  in 
diameter  and  bring  the  wires  through  an  outlet  board 
in  the  centre  of  the  disc.  The  wires  should  be  brought 
through  the  outlet  board  with  circular  loom  on  each 
wire,  which  should  extend  back  above  the  ceiling  to 


A  N  A  1)  1  A  N    E  Ti  R  C  T  R  I  C  A  L  NEWS 


the  last  insulator  on  iho  oiivnit.  W'lion  olootrii'  tixtuvos 
with  brass  sorkots  ari'  afterwards  attacliod  to  tlio  eoil- 
iuir  tlioy  shonlil  be  provided  with  wliat  is  known  as  lix- 
ture  mats  or  turned  wooilen  panels.  These,  if  projterly 
installtHl,  are  not  at  all  nnsiirlitly,  bnt  form  a  substan- 
tial support  for  the  tixtnre  and  serve  as  an  adequate 
insnlatioti  between  the  fixture  eanopy  and  the  iron  ceil- 
in»r.  In  some  eities  the  use  of  these  mats  is  compulsory 
on  all  eeilinirs.  They  are  a  useful  deviee  and  serve  a 
ilouble  purpose,  inasmuch  as  tliey  not  only  separate  the 
canopy  from  the  ceilini:  but  tlicy  have  a  tendency  to 
keep  any  short  circuit  lU-  canopy  tire  witliin  the  canopy. 

Tin-'.  Paniskks  ok  Onkkloaoing. 

The  overloading  of  circuits  is  at  all  times  a  dangerous 
proposition.  If  you  replace  16  c.andle  power  lamps  by 
140  candle  power  you  increase  the  original  load  practi- 
cally nine  times.  As  the  temperature  of  any  conductor 
rises  with  the  increase  of  current,  this  catises  the  wire 
to  become  dangerously  red  hot,  therefore  igniting  the 
rubber  insidation.  which,  when  dry  is  very  inflammable, 
so  that  the  attributing  of  fire  to  this  cause  is  quite 
readily  luiderstood. 

The  introdticing  of  lead  wire  into  the  cut-outs  is  also 
a  iH>int  involving  considerable  risk.  This  is  one  of  the 
most  conunon  violations  of  electrical  rules  which  an 
inspector  comes  across,  and  it  is  no  common  sight  to 
see  an  entire  panel  board  with  all  the  cartridge  fuses 
replaced  by  bits  of  lead  wire.  The  only  recourse  for  an 
inspector  under  such  circumstances  is  to  lodge  a  strong 
*  protest  with  the  owner  of  the  premises,  so  that  he  will 
hold  his  electricians  responsible  for  complaints,  which 
may  be  made  by  the  electrical  inspector,  for  violations 
of  this  description. 

In  surveying  the  various  electrical  installations 
throtighout  the  City  of  Toronto  during  the  past  year 
or  two,  we  have  removed  many  hundreds  of  defects 
caused  by  grotmding  on  gas  pipes.  There  are  two  or 
three  different  ways  that  a  defect  of  this  nature  can  be 
productive  of  harm.  The  contact  between  the  wire  and 
the  pipe  may  produce  a  flash  sufficient  to  ignite  the  in- 
sulation of  the  wire  and  the  flame  spread  along  the 
wire  till  it  ignites  some  other  material.  The  flash  in 
this  case  would  probably  be  produced  from  the  wire  of 
opposite  polarity  being  more  or  less  grounded,  so  that 
when  it  touched  the  pipe  the  result  would  be  eqiiiva- 
lent  to  a  short  circuit.  Another  form  of  danger  from  a 
defect  of  this  nature,  a  very  common  and  a  very  dan- 
gerous one  is  the  ptmcturing  of  a  hole  through  the  gas 
pipe  by  the  burning  of  a  small  arc  between  the  wire  and 
the  pipe.  This  small  arc  can  often  burn  for  hours  with- 
out being  noticed,  until  eventually  the  pipe  is  punctur- 
ed, when  the  gas  will  ignite,  setting  up  a  dangerous 
flame  which  will  very  shortly  ignite  any  inflammable 
material  within  reach.  An  insurance  inspector  is,  there- 
fore, always  perfectly  safe  in  strenuously  objecting  to 
wires  being  in  contact  with  pipes. 

AH  devices  intended  to  check  the  flow  of  electric 
current  are  known  as  "resistances,"  and  in  proportion 
to  the  amount  of  resistance  offered  and  to  the  amount 
of  current  thus  impeded  heat  is  produced.  These  re- 
sistances are  generally  composed  of  coils  of  high  resis- 
tance wire,  such  as  German  silver,  and  in  some  cases 
galvanized  iron.  If,  therefore,  these  coils  are  enclosed 
hi  an  air  tight  box,  there  is  no  radiation  and  the  heat 
becomes  very  intense.  All  resistance  boxes,  such  as 
are  used  for  starting  of  motors  and  in  connection  wih 
moving  picture  machines  or  other  apparatus,  should  be 
enclosed  in  fireproof  cases  and  should  not  be  placed 
upon  or  attached  directly  to  woodwork. 


It  is  marvellous  that  we  have  not  had  more  fires  in 
Toronto  than  w^e  have  had  from  wires  crossing  on  a 
bell  circnt.  1  venture  to  say  that  we  have  had  many 
tires  from  this  cause,  the  evidence  having  been  destroy- 
ed. Avhicli  have  been  charged  up  to  spontaneous  com- 
bustion and  causes  unknown.  I  have  seen  the  result 
of  just  such  accidents  in  Toronto  during  my  two  or 
t  hree  years  of  inspectorship.  Various  companies  in  the 
city  controlling  signal  wires  have  their  regular  net 
work  of  this  description  throughout  the  city  and  when 
I  first  bi'ought  about  an  improvement  in  these  condi- 
tions and  reported  to  the  Association  that  steps  should 
be  taken  to  protect  our  interests  by  having  these  cir- 
cuits properly  fused  or  otherwise  modernized  where 
they  enter  buildings,  the  idea  of  fire  from  such  a  cause 
was  strongly  scouted  by  the  telegraph  companies  in 
question.  However,  deeds  speak  louder  than  words  and 
the  fact  that  these  call  bell  wires  have  been  known  to 
])roduce  fires  is  the  best  evidence  that  they  should  be 
properly  fused  where  they  enter  buildings,  and  it 
would  be  always  perfectly  wise  and  justifiable  for  in- 
surance inspectors,  when  examining  risks  to  examine 
the  entrances  to  these  call  bell  wires  and  note  whether 
they  are  provided  with  fuses. 

Signal  wires  are  often  run  on  the  same  poles  with 
high  potential  circuits  and  having  been  up  for  many 
years,  have  little  or  no  insulation  quality.  In  heavy 
storms  they  are  very  liable  to  become  crossed,  so  that 
it  is  not  a  difficult  matter  to  understand  how  necessary 
it  is  that  wires  should  be  properly  protected  where 
they  enter  buildings.  It  is  true,  as  stated  by  the  com- 
panies installing  these  wires,  that  the  current  which 
they  use  thereon  is  harmless,  but  the  danger  is  from 
the  stray  currents  with  which  they  are  liable  to  become 
charged. 

The  leaving  of  trolley  poles  on  the  wires  Avhile  in  the 
car  barns,  is  one  of  the  greatest  dangers  to  be  encoim- 
tered  with  street  car  property.  While  a  car  is  on  the 
road  it  is  under  the  care  of  the  motorman  and  conduc- 
tor, and  any  fire  occurring  is  very  quickly  discovered 
and  at  the  worst  can  only  burn  the  car,  whereas  if  it 
is  in  an  inflammable  car  barn  it  is  easy  to  see  how  far 
reaching  the  result  may  be. 

CONTR.^CTORS  SOMETIMES  DELINQUENT. 

W^e  have  often  had  arguments  with  delinquent  con- 
tractors on  the  subject  of  imtaped  joints  in  wooden 
moulding.  They  wall  frequently  leave  a  joint  untaped 
and  unsoldered  in  wooden  moulding,  and  are  indignant 
because  we  remove  the  capping  from  the  moulding. 

The  absence  of  an  emergency  switch  is  rather  a  heavy 
defect.  Synchronous  motors  draw  a  very  heavy  cur- 
rent when  starting  and  tintil  they  have  reached  their 
maximum  speed  and  synchronize  or  get  in  step  with  the 
supply  current,  they  are  a  heavy  load  on  the  circuit. 

In  a  wet  place,  rosettes  should  not  be  used,  but  a 
weatherproof  drop  should  be  connected  direct  to  the 
wires  with  joints  well  soldered,  taped  and  compounded. 
Brass  sockets  or  fittings  of  any  kind  with  bare  metal 
connections  should  never  be  placed  in  damp  basement 
locations  or  where  subjected  to  corrosive  vapours. 

Moving  picture  machine  fires  have  become  quite  com- 
mon. The  leads  upon  breaking,  produce  a  flash,  caus- 
ing molten  metal  and  sparks  to  fall  on  the  film,  which 
is  a  highly  combustible  material. 

A  fire  occurred  in  Toronto  in  the  moving  picture  the- 
atre, which  used  to  be  located  in  the  premises  formerly 
occupied  by  Morphy  the  jeweller.  It  was  a  ease  where 
an  electric  wnreman  installed  a  few  brass  goose  neck 
fixtures,  fortunately  outside  the  building  in  the  en- 


CANADIAN   ELECTRICAL  NEWS 


29 


trance  way.  Subsequent  to  the  inspection  on  the  inner 
part  of  the  work  some  of  these  fixtures  were  removed, 
examined  and  fomid  to  be  properly  installed.  The  con- 
tractor staked  his  reputation  and  future  happiness  on 
it  that  the  balance  of  the  work  had  been  done  in  the 
same  manner;  that  he  did  it  himself  and  was  prepared 
to  take  an  oath  that  everything  was  entirely  satisfac- 
tory. After  the  short  circuit  was  discovered  and 
brought  to  his  attention  he  promptly  blamed  it  on 
one  of  his  wiremen,  quite  forgetting  that  he  had  pre- 
viously assured  us  that  he  did  it  all  himself  and  knew 
it  to  be  thoroughly  A-1  in  every  respect. 

Troubles  Caused  by  Grounding. 

Generally  speaking  the  word  "ground"  is  used  to 
imply  a  metallic  connection  between  electric  wires  and 
the  earth.  Gas  pipes,  water  pipes,  and  all  metallic  work 
such  as  beams,  soil  pipes,  and  metal  drain  pipes  are 
considered  as  ' '  groimds ' '  and  when  a  wire  comes  in  con- 
tact with  any  such  place  it  is  known  to  be  grounded. 
In  one  case  no  bushing  was  provided  on  the  end  of  a 
conduit,  and  the  wire  was  allowed  to  cut  into  the  in- 
sulation. Such  a  thing  as  this,  in  Toronto  now,  is  pro- 
vided against  by  a  very  tuiique  device  known  as  a  con- 
dulet.  For  the  past  two  years  we  have  been  enforcing 
the  use  of  a  device  of  this  description  at  all  points 
where  wires  issue  from  a  conduit.  The  condulet  is 
merely  a  small  iron  bushing  at  the  end  of  the  pipe,  with 
a  porcelain  cover  provided  with  separate  holes  through 
which  each  wire  may  issue  from  the  pipe. 

I  have  known  wiremen  to  carefully  wrap  layers  of 
tape  over  a  bare  joint  and  neatly  compound  the  same 
and  have  it  completely  buried  in  either  wooden  mould- 
ing or  under  the  floor.  When  discovered  by  the  inspec- 
tor, they  have  stated  positively  that  it  was  only  tem- 
porary, and  curiously  enough  expect  us  to  believe  it. 
Wires  should  always  be  fastened  to  proper  insulating 
supports. 

Failure  to  cut  off  vmused  service  wires  is  a  defect 
which  is  liable  to  be  very  prevalent  in  a  large  city  and 
is  somewhat  difficult  to  overcome.  The  local  electric 
lighting  company  in  a  large  city,  especially  where  over- 
head service  wires  are  used,  install  many  himdreds  of 
these  services  and  it  frequently  occurs  that  premises 
are  vacated  and  unused  ends  of  wires  are  left  project- 
ing through  windows.  To  illustrate  the  danger  I  will 
mention  a  ease  which  I  came  across  in  a  building  on 
Yonge  street.  A  250  volt  power  circuit  had  been  run 
through  the  front  walls  on  Yonge  street,  supplying 
power  to  a  small  motor  used  to  drive  machines.  The 
building  was  then  purchased  by  an  adjoining  business 
house  and  entirely  remodeled,  all  the  wires  inside  had 
been  pulled  out,  leaving  these  two  bare  ends  of  the  250 
volt  service  sticking  through  the  brick  wall.  I  found 
the  wall  furred  out  and  all  lathed  up  with  new  work 
and  these  bare  ends  left  buried  behind  the  lathing. 
They  were  twisted  together  just  as  they  had  been  shov- 
ed out  of  the  way  by  the  lathers,  fortunately  the  bare 
metal  on  the  wires  had  not  come  together  and  short 
circuiting  had  been  prevented  merely  through  the  pro- 
tection of  the  insulation  on  the  wire.  These  bare  ends 
were  lial)le  at  any  time  to  short  circuit,  in  fact  it  was 
inevitable  that  this  would  occur  at  some  period,  which 
would  have  ended  in  a  fire,  the  extent  of  which  it  would 
be  impossible  to  predict. 

Grounding  on  a  'gas  meter  is  not  an  uncommon 
trouble  and  is  generally  the  result  oF  ignorance.  (las 
meters  are  of  course  grounded  and  wlu!n  any  contact 
is  made  between  the  meter  and  live  wires,  it  does  not 


take  miich  of  an  arc  to  burn  a  hole  through  the  meter, 
which  would  be  bound  to  ignite  the  gas.  I  saw  such 
an  occurrence  myself  here  last  winter,  which  unfortu- 
nately burnt  the  meter  man  considerably. 

There  are  a  great  many  defects  which  can  occur  in 
connection  with  an  arc  lamp.  In  one  particular  case 
the  carbon  holders  failed  to  adjust  themselves,  causing 
all  the  current  to  be  shunted  through  the  shunt  coil, 
developing  heat  and  causing  fire  in  the  wooden  ceiling. 
All  arc  lamps  should  be  hung  from  an  approved  ceil- 
ing hanger-board.  These  are  generally  made  of  porce- 
lain and  should  prevent  fire  from  communicating  to  the 
ceiling.  They  must  be  used  in  all  cases  with  multiple 
arc  lamps. 

As  a  general  rule,  especially  in  elevator  motors,  the 
current  required  for  starting  is  very  much  higher  than 
the  maximum  running  load.  Sometimes  it  is  as  much 
as  double  or  treble,  so  that  in  all  elevator  motor  instal- 
lations the  wire  should  be  at  least  double  the  size  re- 
quired for  ordinary  stationary  motors.  The  result  of 
ignoring  this  is  the  creation  of  two  apparent  dangers. 
The  melting  of  solder  in  the  lug  or  connecting  terminal 
would  cause  a  higher  resistance  joint  or  sometimes  a 
loose  joint  which  sets  up  heat.  This  can  very  easily 
cause  the  molten  metal  to  fall  in  combustible  places. 
Again,  the  heat  travelling  very  rapidly  along  the  cop- 
per wire  would  quickly  destroy  the  in.sulation,  in  which 
case  the  wire  would  come  in  contact  with  the  metal  of 
the  pipe  and  cause  a  short  circuit.  A  condulet,  would 
probably  in  this  case  prevent  the  fire  for  some  time  any- 
way. The  method  heretofore  employed  of  protecting 
wires  where  they  issue  from  conduits  was  merely  to 
screw  a  smooth  iron  bushing  on  the  edge  of  the  con- 
duit, so  that  the  wires  would  not  lie  on  the  sharp  edge 
of  the  pipe.  The  superiority  of  the  condulet  is  that  the 
wires  issue  from  the  pipe  through  a  porcelain  face 
plate  which  separates  them  from  each  other. 

Old  and  Defective  Installations. 

Old  and  defective  installation  is  something  an  in- 
spection bureau  has  to  face  in  a  large  city,  especially 
when  the  work  of  overhauling  old  installations  has  been 
taken  up  systematically  for  the  first  time.  We  have 
come  across  scores  of  just  such  installations  as  this 
during  the  past  two  years,  many  of  which  have  been 
entirely  rewired  while  others  have  been  more  or  less 
overhauled  to  leave  them  in  safe  condition.  Every 
installation  should  have  a  main  line  switch  placed 
where  readily  accessible  and  where  it  would  not  be 
liable  to  cause  more  harm  than  good.  By  this  I  mean 
the  main  line  switch  should  not  be  placed  where  rub- 
Insh  or  junk  is  piled  up  against  it,  and  every  installa- 
tion should  be  provided  with  main  eut-outs  of  the  car- 
tridge type.  Wooden  cut-out  blocks  are  now  practi- 
cally gone  forever  and  I  do  not  think  there  is  one  to- 
day in  the  City  of  Toronto.  During  the  past  month  in 
Toronto  we  unearthed  an  installation  where  ordinary 
bell  wire  was'  used  and  the  wires  were  not  even  insu- 
lated from  one  another. 

It  is  important  to  call  attention  to  the  fact  that  no 
matter  how  good  cut-outs  may  be  tliey  should  not  be 
close  to  inflammable  material.  All  fuses,  good,  bad  or 
indifferent,  should  be  located  wlicrc  under  no  condi- 
tions they  can  commmiicate  fire. 

Flexible  cord  should  not  be  permitted  except  where 
it  hangs  freely  in  Hie  air,  and  if  it  lias  to  be  long  enough 
to  carry  around  it  should  b(>  what  is  known  as  "rein- 
forced." 

The  conclusion  to  be  dedncted  froin  acconnis  of  an- 
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thenticated  fires  is  that  electrical  installations  offer  a 
tire  hazard  under  almost  all  conditions,  and  no  matter 
how  good  the  installation  may  be,  the  handy  man  is  a 
nieuace.  There  is  no  doubt  that  a  good  many  fires  are 
attributed  to  electric  wires,  which  shonUl  not  be.  At 
the  same  time,  luiinspected  and  doubtful  electrical  in- 
stallations must  be  responsible  for  many  fires  of  un- 
known origin. 

1  also  believe  that  the  careless  and  indifferent  man- 
ner in  which  the  daily  papers  invariably  attribute  all 
fires  to  electric  wires  has  an  equal  tendency  to  create 
in  the  minds  of  careless  or  incendiary  jicrsons  an  equal 


W.  H.  Eisenbeis,  New  Secretary  of  Toronto  Section  A.  I.E.E. 

indifference  as  to  the  effect  of  their  actions.  When  the 
cause  of  fires  becomes  so  stereotyped,  the  incendiary  has 
a  feeling  that  he  can  always  receive  the  support  of  the 
press  in  his  contention  that  fires  were  caused  from  elec- 
tric wires. 

Mr.  W.  H.  Eisenbeis,  of  the  Canadian  Westing- 
house  Co.,  Ltd.,  has  been  elected  secretary  pro.  tern, 
of  the  Toronto  section  of  the  American  Institute  of 
Electrical  Engineers.  The  position  was  rendered  vacant 
by  the  removal  of  the  former  secretary,  Mr.  W.  G. 
Chace,  of  Smith,  Kerry  &  Chace,  to  Winnipeg.  Mr. 
Eisenbeis  will  make  a  most  acceptable  secretary  for 
the  section,  and  is  expected  to  do  much  towards  making 
the  coming  season  as  successful  as  any  on  record. 


Refilling-  Burned  Out  Lamps. 

The  refilling  of  burned  out  incandescent  lamps  is  a 
business  now  being  carried  on  with  gratifying  success 
by  the  Dominion  Electric  Co.,  St.  Catharines,  Ontario. 
The  managers  of  this  company,  who  are  experienced  in- 
candescent lamp  makers,  aim  at  effecting  a  substantial 
saving  to  both  large  and  small  business  houses  and 
manufacturing  establishments  by  refilling  burn-outs  un- 
der a  guarantee  that  they  will  give  perfect  satisfaction. 
They  claim  that  their  refills  will  stand  all  the  tests  of 
new  high  grade  lamps  for  long  life,  candle  power,  volt- 
age, general  appearance,  and  all  round  efficiency,  and 
they  are  open  to  make  both  large  and  small  contracts 
for  this  class  of  work. 


The  authorities  of  Glace  Bay,  N.S.,  are  installing 
400  meters  in  connection  with  the  municipal  electric 
light  plant,  and  are  also  adding  about  three  miles  of 
transmission  lines  to  the  system.  .  F.  W.  Frizzel  is 
manager. 


Will  Take  Up  Consulting'  Engineering. 

Mr.  J.  M.  Robertson,  mechanical  superintendent  and 
suporintendeut  of  shops  for  the  Montreal  Light,  Heat  & 
Power  Company,  'has  tendered  his  resignation,  to  take 
effect  at  the  end  of  September.  Mr.  Robertson  has 
been  connected  with  the  Power  Company  or  its  pre- 
decessors for  more  than  thirteen  years,  having  been 
appointed  assistant  electrical  engineer  of  the  Royal 
Electric  Company  in  1895.  Aside  from  an  absence  of 
about  a  year,  during  which  time  he  was  in  charge  of 
the  electrical  and  mechanical  work  of  the  Montreal 
Park  &  Island  Railway  Company,  he  has  been  connected 
with  the  company  continuously  since  that  time,  having 
during  this  period  been  identified  with  nearly  every  de- 
partment of  the  company's  business.  The  department 
in  which  his  work  is  perhaps  best  known  is  that  of  "al- 
ternating current  power  supply,"  which  he  took  charge 
of  at  its  inception,  and  for  the  great  development  of 
which,  he  has  been  largely  responsible. 

More  recently  Mr.  Robertson  organized  for  the  com- 
pany, a  "shops  department,"  in  which  is  manufactured 
practically  all  the  electrical  and  mechanical  apparatus 
and  supplies  required  by  the  company,  in  addition  to 
the  carrying  on  of  all  repair  and  testing  work  required 
by  the  many  branches  of  the  company's  business. 

Mr.  Robertson  intends  to  enter  the  consulting  engin- 
eering field  and  is  opening  an  office  in  Montreal,  where 


^^^^^^^ 

"if 

J.  M.  Robertson,  Montreal. 


he  will  undertake  engineering  work  in  either  the  me- 
chanical or  electrical  line.  His  wide  acquaintance 
throughout  Montreal  and,  in  fact,  throughout  Canada, 
coupled  with  his  acknowledged  ability  in  his  profession 
should  ensure  for  him  a  successful  career  in  his  ne^- 
field. 


Wickes  Brothers,  machinery  manufacturers  and 
dealers,  Saginaw,  Mich,  have  favoured  us  with  their 
monthly  stock  list  of  boilers,  engines,  dynamos,  motors 
and  machinery.  The  list  reveals  the  fact  that  they 
manufacture  a  great  variety  of  useful  machines  and  that 
their  prices  are  exceptionally  interesting. 


The  contract  has  been  awarded  by  the  B.  C.  Electric 
Company  for  the  installation  of  a  turbine  water  wheel  of 
11,000  horse-power.  John  McDougall,  Montreal,  se- 
cured the  contract.  This  is  part  of  the  company's 
scheme  to  increase  its  power  at  a  cost  of  $300,000. 
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QUESTIONS  AND  ANSWERS 


GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hant^s  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  per- 

taining to  the  relative  value  of  different  makes  of  apparatus,  or  which 
for  intelligent  treatment,  should  be  placed  in  the  hands  of  a  consulting 
engineer,  cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possiole  doubt  as  to  the  infor- 
mation required. 

5     In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — (a)  What  is  the  correct  way  to 
ground  the  secondaries  of  a  two-wire  transformer  ?  (b) 
Explain  how  grovnading  the  secondaries  protects  them 
from  high  tension  currents  '?  (c)  A  500  D.C.  railway 
generator  gives  trouble  at  commutator.  When  it  is 
newly  turned  up  and  sandpapered  it  commutates  beau- 
tifully, but  after  running  about  two  weeks  or  so  it 
sparks  so  badly  that  it  has  to  be  turned  again.  The 
bars  are  rough  and  black  at  different  places  on  com- 
mutator. Tests  show  that  there  are  no  bad  connec- 
tions between  bars  and  winding.     Please  explain  this. 

Answer. — (a)  A  very  satisfactory  ground  for  trans 
former  secondaries  is  obtained  liy  using  standard 
ground  clamps,  which  can  be  obtained  from  any  sup- 
ply house,  using  a  water  pipe  as  the  ground,  and  tak- 
ing care  that  it  is  scraped  clear  of  all  rust  or  other  cor- 
rosion before  the  clamp  is  put  in  place.  If  water  pipes 
are  not  to  be  had,  bury  a  copper  or  iron  plats,  the  for- 
mer preferred,  in  the  earth,  making  sure  that  it  is 
down  far  enough  so  as  to  be  always  surrounded  by  mois; 
earth.  Its  surface  can  be  increased,  and  the  device 
thus  made  more  effective,  by  bedding  the  plate  in 
coke.  A  similar  plate,  or  any  old  casting  of  reasonable 
size  thrown  into  a  lake  or  river,  makes  a  fair  ground, 
though  scarcely  as  satisfactr^ry  as  a  water  pipe.  Phiin 
iron  pipe,  driven  down  beside  a  pole,  or  a  coil  of  wire 
underneath  the  butt  of  the  pole,  are  also  sometimes 
used,  but  the  difficulty  with  them  is  that  their  sur 
face  area  is  not  very  great,  besides  which  they  may 
not  be  down  far  enough  to  strike  permanently  moist- 
earth,  thus  making  the  resistance  of  the  ground  much 
higher  than  it  should  be.  The  connection  between 
the  secondaries  and  the  plate  should  be  as  short  as 
possible,  it  should  be  run  with  as  few  bends  and  tiu-ns 
as  possible,  it  should  be  strong  mechanically  and  i;f 
low  resistance  electrically,  say  No.  4  or  No.  6  at  bast, 
and  larger  for  groups  of  big  transformers,  it  should 
be  soldered  to  both  the  secondary  and  the  plate,  and 
should  not  be  run  through  iron  guard  pipas  unless 
soldered  to  them  at  both  ends.  Connect  the  ground 
wire  to  either  side  of  the  secondary  of  two-wire  trans- 
formers, and  to  the  neutral  in  three-wire  work. 

(b)  GrovHiding  the  secondaries  does  not  protect 
those  secondaries,  in  fact  if  anytlting  it  puts  a  bigger 
strain  upon  them,  but  it  does  p  otect  any'.  ody  who 
might  happen  to  come  in  contact  with  them  from  the 
effects  of  any  connection  whicli  there  might  b.i  between 
them  and  the  high  tension  primary.  If  Ihe  pi-imarv 
and  secondary  should  beconu'  crossed,  uiid  the  sec- 
ondary were  vingrounded,  aiiyl)ody  touching  it  would 
be  across  the  full  priiiiary  pcleutial,  assuming  that  he 
were  standing  on  tlie  ground,  as  is  usually  the  case. 
This  would  likely  mean  death,  but  if  the  secondary 
were  grounded,   lie  would  eitlier  l)e  shortcircuited  by 


the  ground  wire,  if  it  was  connected  to  that  side  of  the 
circuit  which  he  touched,  and  would  therefore  get  no 
shock  at  all,  or  else,  if  the  ground  wire  were  on  the  sec- 
ondary wire,  he  would  get  a  110-volt  shock.  As  a  mat- 
ter of  fact,  he  would  get  this  shock  at  any  time  that 
he  touched  .that  secondary,  irrespective  of  whether  or 
no  it  was  crossed  with  the  primary,  but  with  a  good 
ground  on  the  secondary  no  cross  between  it  and  the 
primary  can  raise  its  potential  more  than  110  volts 
above  ground,  which  is  the  important  point  to  guard 
against. 

(c)  Questions  like  this  are  very  hard  to  answer  with- 
out seeing  the  machine  itself,  but  we  would  suggest 
that  perhaps  some  of  the  commutator  bars  are  loose. 
This  can  be  detected  by  tapping  with  a  hammer,  the 
remedy,  of  course,  is  to  tighten  the  rings  until  all  the 
bars  are  clamped  firmly,  though  possibly  you  may  have 
to  put  in  some  new  mica  packing  as  well.  We  would 
also  suggest  that  you  investigate  the  type  of  brush  you 
are  using,  and  see  if  it  is  suitable  for  this  work.  Fur- 
ther, it  may  be  that  the  design  of  the  machine  is  sucli 
that  the  comnnitation,  under  varying  loads,  is  not  as 
good  as  it  should  be,  sometimes  the  liorns  of  the  field 
poles  can  be  cut  off  for  an  inch  or  so  with  advantage, 
at  the  same  time  increasing  the  thickness  of  the 
brushes. 


Question  No.  2. — We  are  running  a  GO-cycle  110- 
volt  10  h.p.  induction  off  a  two-j)hase  circuit,  using 
two  single  phase  meters  for  measuring  the  power  used. 
Sometimes  one  of  the  meters  runs  backwards.  Would 
you  please  explain  this  ?  I  understood  that  this  effect 
was  possible  on  a  three-phase  circuit,  but  did  not  know 
that  it  ever  was  found  on  a  two-phase  line  ? 

Answer. — The  reason  for  this  is  probably  a  differ- 
ence between  the  voltages  of  the  two  phases.  This 
difference  in  voltage  causes  more  current  to  flow  in  one 
leg  than  in  the  other,  the  larger  current,  through  its 
ti-ansformer  effect  upon  the  secondary,  causing  a  lil- 
tle  power  to  be  sent  back  into  the  line  through  the 
low  voltage  phase,  this,  of  course,  making  the  watt- 
meter on  that  pha-se  run  backwards.  The  effect  is 
most  marked  at  low  power  factors,  which  means  at 
times  of  light  loads.  The  remedy,  if  you  consider  the 
matter  serious  enough  to  rc(]uir'  a  reniedv,  is  to 
equalize  the  voltages  on  the  two  phases  or  to  put  in  a 
l^olyphase  meter. 


Question  No.  3. — Can  you  give  me  a  cheap  plan 
for  brazing  or  welding  by  electricity  on  bicycles  and 
other  small  work;  could  it  be  run  on  an  arc  or  incan- 
descent circuit,  or  what  size  of  dynamo  would  be  re- 
quired ? 

Answer. — We  do  not  know  of  an\-  such  apparatus 
being  on  the  market,  though  the  Tlioni|)son  lllectric 
Welding  Co.,  whose  address  we  believe  is  Lynn,  :\Iassa- 
chusetts,  might  possibly  be  ai)le  to  give  you  some 
information  that  would  be  of  use.  ()utsid(>  of  their 
sjjecial  designs,  ])rincipally  machines  for  (>lectricallv 
welding  metal  hoo|)s  and  ollu'r  small  articles,  and  the 
processes  develojied  by  \\w  lai-ger  electrical  manufac- 
turing companies  for  their  own  use,  also  electric  bond- 
ing, we  do  not  know  of  anything  heiuL'  don  ■  in  tliis 
line.     Perhaps  some  of  our  readers  could  help  us. 

Kegarding  the  amount  of  energy  required,  we  would 
judge  that  it  would  be  conq)arati vely  little,  say  iRit 
exceeding  two  or  threi'  kilowatts  at  the  outsicle. 
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New  Dean  of  Enftinecring*  School  for  Univer- 
sity of  New  Brunswick. 

Mr.  E.  A.  Stoiio,  iho  roi'onilv  appointod  doan  of  the 
Ensrinoerintr  Si-hool  of  the  Univorsity  of  New  Bmns- 
wiok  at  FreiU'rioton.  was  honi  in  CliaHottetown,  P.E.I., 
in  1S70,  and  was  odueated  at  Montival.  lie  irraduatod 
at  McOill  Univorsity  in  1801,  as  gold  nii>(lalist  in  civil 
engineering,  obtaining  his  degree  of  B.A.Se.  with  hon- 
ors. In  ISIU  he  obtained  liis  degree  of  Master  of  En- 
gineering. Mr.  Stone  has  been  engaged  in  the  follow- 
ing positions:  1801,  railroad  construction  for  the 
C.P.R.:  1802  to  1804,  designing  special  track  work  for 
the  Montreal.  Toronto  and  other  electric  railway  sys- 
tems; 1804.  construction  of  the  iMontreal  Park  &  Island 
Railway:  1805  to  1800,  designing  and  inspecting  rail- 
road bridges  on  staff  of  the  chief  engineer  of  the  C.P.R. ; 
1890  to  1902,  designing  and  constructing  an  electro- 
chemical plant  for  the  manipulation  of  chloride  of  lime 
and  caustic  soda  by  a  imtcntcd  i>rocess  for  the  electro- 


E.  A.  Stone,  B.A.Sc,  M.E.,  New  Dean  of  Engineering, 
University  of  New  Brunswick. 

lysis  of  brine  at  Sault  Ste.  Marie;  1902  to  1907,  assistant 
structural  engineer  for  the  Canada  Foundry  Co.,  en- 
gaged in  superintending  the  designing  of  railroad  and 
highway  steel  bridges  and  steel  buildings;  1907,  pro- 
fessor of  civil  engineering  at  Dalhousie  College,  Hali- 
fax. Mr.  Stone  is  a  member  of  the  Canadian  Society 
of  Civil  Engineers,  and  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  and  has  written  sev- 
eral interesting  engineering  papers. 


The  Billing-Coonan  Co.,  Ltd.,  electrical  engineers 
and  contractors,  have  opened  an  ofiSce  at  ,424  Union 
Bant  building,  Winnipeg.  Both  .principals  in  this  firm 
were  formerly  with  the  Canadian  Westinghouse  Co. 


The  Dominion  Government  has  awarded  the  con- 
tract for  the  whole  of  the  steel  work  at  St.  Andrew's 
locks  to  the  Canada  Foundry  Company  and  the  Can- 
adian General  Electric  Company.  The  contract  amounts 
to  nearly  $600,000,  and  includes  all  steel  work  on  the 
locks,  dam  and  bridge,  together  with  the  steam  and 
electrical  installations  for  handling  the  curtain  locks. 


Sparks. 

Tlie  Ijyons  Electrical  Company  is  installing  a  large 
generator  in  its  plant  at  Burford,  Ont.,  for  the  purpose 
of  improving  the  lighting  service  in  that  village. 

The  newly  organized  Standard  Construction  Company 
are  awaiting  favovu'able  conditions  to  extend  the  Wind- 
sor, Essex  and  Lake  Shore  Electric  Railway  from  Leam- 
ington to  Tilbury. 

The  Toronto  Railway  Company  have  just  placed  an 
order  with  the  British  Insulated  &  Helsby  Cables,  Ltd., 
Montreal,  to  supply  and  install  the  three-core  extra 
high  tension  feeders  in  connection  with  their  new  exten- 
sions. The  same  firm  have  received  a  contract  from  the 
B.  C.  Telephone  Company  for  over  forty  miles  of  air 
space  telephone  cables,  ranging  in  size  from  400  pair 
to  25  pair. 

The  new  dam  at  the  Orillia  power  plant,  at  the 
Ragged  Rapids,  which  has  been  under  construction  for 
three  seasons,  was  put  into  use  for  the  first  time  last 
month.  This  is  the  third  dam  the  town  has  built  at 
the  rapids.  The  present  dam  is  a  most  substantial  ce- 
ment structure,  built  from  the  most  improved  plans, 
and  under  the  most  careful  supervision.  It  has  cost 
the  town  $70,000. 

The  city  council  of  Nelson,  B.C.,  have  decided  to 
reduce  the  price  of  electricity  for  lamps  supplied  from 
the  municipal  plant.  The  new  rates  will  be  as  follows : 
First  50  k.w.,  12  cents  per  k.w.  hour;  second  50  k.w.,  11 
cents;  next  100  k.w.,  10  cents:  next  200  k.w.,  9  cents; 
next  300  k.w.,  8  cents;  next  300  k.w.,  7  cents;  next 
500  k.w.,  6  cents;  next  500  k.w.,  5  cents,  and  all  over 
2,000  k.w.,  4  cents.  A  discount  of  ten  per  cent,  will 
be  allowed  on  all  accounts  paid  before  the  15th  of  the 
month.    G.  H.  Bolton  is  City  Clerk. 

Mr.  David  Wilson,  formerly  engineer  in  charge  of 
the  city  of  London  Electric  Lighting  Company's  works 
and  now  with  the  firm  of  Babcock  &  Wilcox,  Oriel 
House,  Farringdon  street,  London,  Eng.,  visited  Canada 
recently  in  the  interests  of  the  company.  He  looked 
into  a  number  of  propositions  in  Canada  and  enquired 
into  the  demand  for  the  company's  products  in  this 
country.  During  his  visit,  Mr.  Wilson  paid  particular 
attention  to  the  power  development  stations  in  Canada, 
especially  those  which  are  run  by  steam 

The  B.  C.  Electric  Company  will  expend  about 
$112,000  upon  capital  account  during  the  present  year, 
dating  from  July  1st  last.  An  announcement  was  made 
some  time  ago  that  this  would  total  over  $100,000,  and 
at  a  recent  meeting  of  the  officials  of  that  company  in 
Vancouver  it  was  passed  as  follows: — Cemeterv  exten- 
sion, $35,000;  lighting  extension,  $30,000;  railway  feed 
ers,  $15,000;  new  buildings,  $12,000:  relaving  'tracks. 
$10,000;  Gorge  Park,  $10,000;  total,  $112,000.  In  ad- 
dition to  this  there  will  be  an  appropriation  for  addi- 
tional rolling  stock. 

Hon.  Adam  Beck,  Chairman  Hydro-Electric  Power 
Commission,  took  tenders  until  September  28th  for  the 
supply  and  erection  of  63,500-volt  single  phase  or 
llO,000-volt  three-phase  transformers  for  operation  of 
the  Commission's  110,000-volt  transmission  system  and 
for  the  manufacture,  supply  and  erection  complete  of 
the  switching  and  indicating  apparatus  for  the  110,000- 
volt  transformer  stations.  Apparatus  required  for  the 
following  high  tension  transformer  stations :  Niagara 
Falls,  step-up  transformer  station,  Toronto,  London. 
Dundas,  Guelph,  Preston,  Berlin,  Stratford,  St.  IMarys, 
Woodstock,  Brantford  and  St.  Thomas  step-dowu  sta- 
tions. We  are  infoi'med  that  the  awards  will  be  made 
in  three  or  foiu*  weeks. 
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Al^oma  Power  Company's  Plant. 

Tlie  Algoma  Power  Company  (head  office,  Bei'lin, 
Out.)  are  now  completing  the  construction  of  their 
power  plant  at  IMichipicoten  Falls,  Ontario,  and  at  the 
same  time  are  trebling  the  capacity  by  installing  a  sec- 
ond unit  of  1,000  horse-power  and  a  third  of  400  liorse- 


Algoma  Power  Co. — Power  Station. 


power  as  well  as  a  separately  driven  exciter  of  125 
horse-power  for  the  whole  station. 

This  company's  plant,  although  not  completely  fin- 
ished, started  commercial  operation  in  January  this 
year,   having  several  gold  mines  in  the  IMichipicoten 


Algoma  Power  Co. — Wood  Stave  Flume. 


district  as  its  first  customers.  In  August  a  contract  was 
entered  into  with  the  Lake  Superior  Corporation  for 
the  supply  of  electric  power  for  operating  its  Helen  iron 


Algoma  Power  Co.    Canal  and  Forebay. 


mine.  This  entails  the  immediate  construction  of  a  12- 
mile  transmission  line  from  the  power  station,  and  the 
installation  of  electrical  equipment  in  the  mine  of  over 
1,000  horse-power  in  motors,  as  well  as  the  new  generat- 
ing apparatus  at  the  power  station.  The  contract  for 
the  supply  to  the  Helen  mine  provides  that  all  connec- 
tions and  current  be  ready  by  December  1st  next,  and 
the  power  is  to  be  supplied  24  hours  per  day.  Tlie  con- 
tract is  for  a  period  of  ten  years. 

The  Algoma  Power  Company  have  purchased  the 
(  lectrical  equipment  for  both  the  Helen  mine  and  the 
power  station,  and  also  a  portion  of  the  hydraulic  ap- 
jiaratus  from  Allis-Chalmers-Bullock  Co.,  of  Montreal, 
the  only  firm  in  Canada  to  build  complete  hydro- 
electric plants  and  who  are  installing  this  plant; 
and  the  remainder  of  the  hydraulic  equipment  from  the 
Jenckes  Machine  Co.,  of  Sherbrooke,  Que.  The  trans- 
mission line  is  now  under  construction  by  the  company's 
own  force.  The  power  unit  will  consist  of  a  1,000  horse- 
power single  horizontal  turbine  water  wheel  direct  con- 
nected to  a  000  K.W.  alternating  current  generator. 
For  the  exciter  unit  there  will  be  a  60  K.W.  direct  cur- 
rent generator  direct  connected  to  a  110  horse-power 
turbine.  Transformers  will  reduce  the  current  from 
10,000  volts  to  600  volts.  A  large  portion  of  the  power 
will  be  used  to  operate  the  present  mining  plant,  which 
will  be  changed  from  steam  to  electric  drive  bv  motors. 

Mr.  C.  H.  Mitchell,  Traders  Bank  building,'  Toronto, 
is  the  engineer. 


Trade  Notes. 

The  Rogers  Electric  Company  have  removed  from 
134  King  street  west  to  145  Queen  street  west,  Toronto. 

The  Jones  &  Moore  Electric  Company  are  now  located 
in  their  new  factory  at  206-300  .Vdelaide  street  west, 
Toronto. 

It  is  reported  that  Philip  Laliee,  electrical  contractor, 
Montreal,  has  made  an  assignment  with  liabilities 
amounting  to  $44,463. 


The  contract  for  new  machinery  for  the  electric  light 
plant  at  Wingham,  Out.,  has  i)een  awarded  by  the  town 
council  to  the  Canadian  General  Electric  Company,  at 
$4,350. 


Smith,  Kerry  &  Chace,  consulting  engineers,  To- 
ronto, have  received  instructions  from  the  city  of  Nel- 
son, B.C.,  to  prepare  plans  and  specifications  for  the 
construction  of  extensions  to  its  hydro-electric  plant 
on  the  Kootenay  river,  involving  machinery  for  a  second 
unit  having  a  capacity  of  1,000  k.w.,  also  transmission 
circuit  and  equipment  for  sub-station. 


The  Electric  Repair  &  Contracting  Co.,  one  of  the 
leading  electrical  concerns  of  the  city  of  Montreal,  have 
removed  theii-  offices  and  factory  from  No.  101  La- 
gauchetiere  street  west,  where  they  were  located  for  a 
number  of  years,  to  No.  119  Lagauchetiere  street  west. 
Their  new  premises  contain  ample  space  for  the  re- 
(}uirements  of  their  constantly  growing  business,  and 
they  have  erected  a  factory  and  machine  shop  wliere  the 
heaviest  class  of  apparatus  can  be  handled  with  facility 
and  despatch,  while  am])le  pi'ovision  has  been  made  for 
tlie  handling  of  the  lighter  class  of  work. 

'i'lie  company,  as  its  name  implies,  takes  contracts 
lor  all  classes  of  electrical  work.  The  members  of  the 
firm  are  electrical  experts  and  have  built  up  a  large 
liusiness  as  contracting  electrical  engineers,  adjusters  and 
appraisers  and  dealei's  in  electrical  apparatus,  both  new 
and  second  hand. 
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New  High  Speed  Air  Compressor. 

An  interesting  exhibit  at  the  Cnnndian  National  Ex- 
hibition was  a  new  Keavell  High  Speed  Air  Compressor. 
As  shown  in  the  seetional  ilhistnition  on  this  page,  the 
lieavell  eonipressor  lias  four  evlinilers  arranged  radially 
in  a  eiieular  shaped  easing.  Kaeh  of  the  four  cylinders 
is  fitted  with  a  trunk  piston,  and  the  four  connecting 
nxls  luv  all  driven  by  a  connnon  crankpin.    The  casing 


cuuse  the  compressor,  owing  to  the  pressure  being  al- 
ways in  one  direction,  can  be  run  at  relativelj-  righ 
speed. 

'i'he  section  through  the  shaft  bearing  and  casing 
shows  clearly  the  circumferential  delivery  port.  The 
section  through  the  cylinders  shows  a  small  balance  or 
pilot  piston  which  is  fitted  to  the  larger  sizes  of  these 
single  stage  compressors,  in  order  to  obtain  the  constant 


Delivery. 


LP 


;SUCT10N, 

Inlet 


Section  of  Standard  Belt-driven  Singi.e-Stage  Air  Compressor. 


contains  an  annular  space  through  which  the  cylinders 
pass,  and  which  is  used  as  a  water  jacket.  Each  cylinder 
forms,  as  it  were,  a  separate  single-acting  compressor, 
and  as  they  all  deliver  into  a  common  delivery  passage, 
a  practically  continuous  delivery  of  air  is  secured,  be- 


thrust  which  is  the  special  feature  of  this  compressor, 
as  it  ensures  silent  working,  even  after  wear  has  taken 
place. 

The  compressor  has  no  section  valves,  air  being  ad- 
mitted above  each  piston  by  means  of  a  port  in  the  lat- 


Out !  " 

damned  Spot 


Place  your  Grandfather's  Bridge  on  the  Scrap  Heap  and  use  a  BRIDGE  MEGGER. 
Instantaneous  direct  reading  results  at  working-  pressure,  which  is  generated  by  constant 

voltage.    Will  measure  accurately  THE  RESISTANCE  OF  AN  INDUCTIVE  COIL. 
INKLESS    RECORDING    Voltmeters,   Ammeters,    Wattmeters,    Frequency   and  Power 

Factor  Meters.    No  paper  friction.    No  blots. 
Portable  Instruments  for  A.  C.  and  D.  C.  combined. 

ST0(;K  in  TORONTO 

J.  F.  B.  Vandeleur,  3  Dineen  Building,  Toronto 
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ter,  whicli  coincides  witli  a  similar  port  in  the  top  of 
each  connecting  rod,  during  the  suction  stroke;  and 
near  the  end  of  this  stroke  the  piston  overruns  the  ports 
cut  through  the  cyhnder  wall,  as  shown,  thus  making 
direct  communication  between  the  cylinder  and  the  in- 
side of  the  compressor  casing,  which  is  arranged  to  form 
a  suction  chamber.  This  feature  alone  results  in  a  gain 
of  at  least  five  per  cent,  in  the  volumetric  efiieiency, 
as  compared  with  compressors  having  spring-loaded 
valves ;  the  cylinders  being  filled  with  air  at  atmospheric 
pressure  at  each  stroke,  instead  of  a  reduced  pressure 
due  to  the  resistance  of  the  valve  springs. 

A  special  feature  about  the  conistruction  of  this 
Quadruplex  Compressor  is  the  simplicity  of  construction 
and  the  ease  with  which  the  machine  may  be  dissected 
for  examination  or  repair;  for  on  removing  the  nut 
which  retains  the  end  cap  on  the  crankpin,  the  whole 
of  the  connecting  rods  and  pistons  can  be  removed 
without  the  use  of  a  spanner.  The  connecting  rods  are 
of  forged  steel  and  the  gudgeons  of  hard  cast  iron  ac- 
curately ground.  The  arrangement  of  cylinders  in  this 
compressor  makes  it  particularly  suitable  for  electric 
driving.  The  torque  on  the  shaft  is  practically  contsant, 
and  this  enables  the  motor  to  work  efficiently  and  with- 
out sparking.  In  small  machines  a  standard  high-speed 
motor  is  used,  and  the  compressor  is  driven  by  gear 
wheels. 

These  machines  for  mining  work  are  frequently  fitted 
with  wheels  attached  directly  to  the  bed  to  make  the 
whole  machine  portable.  Larger  machines  have  motors 
of  a  slow-speed  type,  so  that  they  may  be  directly 
coupled  to  the  compressor,  enabling  gears  to  be  dis- 
pensed with.  There  are  then  only  two  bearings  for  the 
motor  and  compressor  together,  the  field  magnet  cast- 
(Continued  on  Page  36.) 


Albert  VV.  Vivian,  electrical  contractor,  828  Yonge 
Street,  Toronto,  has  made  an  assignment. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 

(Courtesy  of  the  National  Carbon  Company,  Cleveland,  Ohio.) 
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TELEfiRAPiiic  Address  : 
"INSULATOR,"  MONTREAL 
Codes:  A.  L  AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN  1521,  MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting",  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,  United  States  and  Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Limited 

LAWKoi.,,  i.»»Nr.^  _        Power  Building      -  MONTREAL 
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New  High  Speed  Air  Compressor. 

(Contimied  from  piigo  ;i">). 

ings  being  bolted  direct  to  tlx-  lud  plate  which  canics 
the  t'ompressor,  while  the  connuutator  is  l)uill  u[)  on  u 
sleeve  and  tits  on  to  the  oomprossor  shaft.  l'\>r  high 
pressure  two  or  more  of  the  cvliiulers  are  put  in  series 
with  intereo<;ilers  plaeed  in  between  so  as  to  divide  the 
work  of  compression  into  a  number  of  stages,  depending 
on  the  final  delivery  pressure.  These  machines  are 
also  made  of  the  three-stage  tyjie,  for  pressmes  up  to 
2.(.KH">  pounds  ]u>r  square  inch. 


The  negotiations  wliiili  Mr.  Jas.  A.  Ross,  M.P.P., 
has  been  carrying  on  with  cajiitalists  in  Toronto  for 
the  construction  of  the  Dunnville,  Wellandport  &  Beams- 
ville  Electric  Railway  are  reported  to  have  been  suc- 
cessful, and  a  by-law  to  guarantee  bonds  to  the  amount 
of  $30. (KX)  will  be  submitted  to  the  ratepayers  on  Oc- 
tober r2th. 


Sparks. 

The  ratepayers  of  Nelson,  B.C.,  have  approved  a  by- 
law to  raise  $85,000  for  the  installation  of  a  second  unit 
ill  power  station. 

The  B.  C.  Electric  Railway  Company,  Ltd.,  Van- 
couver, have  awarded  the  John  McDougall  Caledonia 
1 1(111  Works,  of  Montreal,  the  contract  for  the  supply 
and  installation  of  a  Doble  impulse  waterwheel  at  Lake 
liuntzen,  the  equipment  to  be  11,000  horse-power. 

Mr.  Marconi  arrived  in  New  York  a  few  days  ago.  His 
object  now  is  to  complete  and  perfect  the  service  be- 
tween Canada  and  the  other  side.  He  said:  "We  have 
experienced  great  diflficulty  with  the  land  lines  from 
Canada,  and  want  to  get  a  big  station  nearer  to  New 
York.  What  we  intend  to  do  is  to  perfect  the  station 
at  Cape  Cod  for  receiving  transatlantic  messages  there." 
Mr.  Marconi  said  that  the  Cape  Cod  work  probably  will 
be  completed  by  Christmas.  Then  his  attention  will  be 
given  to  wireless  work  on  the  Pacific  side  of  the 
continent. 


MOTORS 

500  N'olts  Direct  Current — in  the  best  condition  ;  one 
15.  one  as  and  one  40  H.  P.  COPP,  SON  &  CO., 
Fort  William.  10 


Great  Western  Railway 
of  England 


Industrial  Sites 


Sites  suitable  for  the  establishment  of  Factories  and 
Works  are  available  adjoining  the  Great  Western  Rail- 
way, within  easy  access  of  the  principal  ports,  Coal  and 
Iron  fields,  and  Industrial  centres. 

Particulars  of  such  sites  and  ofthe  Company's  arrange- 
ments for  Siding  Facilities,  Conveyance  Kates,  etc.,  etc., 
may  be  obtained  from  the  Chief  Goods  Manaprer,  Mr.  T. 
H.  Rendell,  Paddington  Station,  London,  W  . 

JAMES  C.  INGLES, 

General  Manager.  12 


Electrical  Engineer  Wanted 

At  Once 

Used  to  design  of  A.  C.  &  D.  C.  motors  and  genera- 
tors. Must  have  held  similar  position.  A  good  position 
can  be  worked  up  by  the  right  man. 

Box  101, 

10  Electrical  News,  Toronto 


Do  You  Want 
To  Sell 

second-hand  machinery  of  any 
kind?  Many  a  central  station 
manager  has  one  or  more  ma- 
chines for  which  he  has  no 
further  ixse. 

Somebody  Wants 
To  Buy 

just  such  inachines.  You  can  get 
in  touch  with  that  somebody  by 
advertising  in  the  "Wanted  and 
For  Sale "  Cohnnn  of  the 
Electrical  News.  The  expense 
is  trifling. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus  $1,500,000. 

Offices  Throughout  the  Civilized 
World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  City  U.S.  A 

THE  BRADSTKEET  CO.MPANV  gathe.s  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  tor  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify-  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canad.\  :  Halifax.  N.S  ;  Hamilton,  Ont  ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que. ;  St.  John,  N  B  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. 

THOS   C  IR\ING, 
Gen.  Man.  Western  Canada, Toronto. 


*  General  Electric  Co.  of  Sweden 

Ma.nufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.    Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 
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Fibre  -  Pressboards  -  Insulating  Papers 

"Sterling"  Varnishes 

J.  A.  Dawson  &  Company 

Street  Railway  and  Electrical  Supplies 


WINNIPEG 


MONTREAL 


Y 


OUR  MOTORS 
RWN  CANADIAN  INDUSTRIES 

CANADIAN  GENERAL  ELECTRIC  Cd. 


1^1  ivf  lYE^D 


Toronto         Montreal         Ottawa         Halifax         Winnipeg         Vancouver  Rossland 


Carbolineum 


Ideal  Wood  Preservative 


PREVENTS  ROT  AND  DECAY  IN  WOOD 

Invaluable  for  Telcplumc  Poles,  Shingles,  Feiitc  Posts, 
Railway  Ties,  Paving  Blocks  and  all  Wooden  Structural 
Work.      Cheap    as    i*aint    and    as    ICasiI>*  Applied. 

Carbolite  Carbolineum  Co.,  Limited 

59  Yonge  Street,  TORONTO 


Michigan  White  Cedar 

—  POLES  — 

Will  Outlast  All  Other  Kinds 

(ii'l  our  Piiccs.  ^\'(•  cm  (ill  all  sized  oriU'is 
fioiu  our  own  stock.  150,000  ON  HAND 
'rwcnty-t'iglit  yc.irs  have  we  liccii  |>roiIu<  (Ms. 

W.  C.  sterling;  &  Son  Co. 

Principal  Office:    MONROE,  MICHIGAN 

Yards  :   Bay  City,  Oiiicr,  Boync  Falls,  Cass  City  and  Moiiioi' 
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Sparks. 

Fiiv  lit  the  numii-ii'al  cloflric  stMiimi  at  llruck- 

villo,  Ont.,  last  niontli  (.-ausoil  ilauiai;t'  ti>  lniiMiiius  and 
nuu'hinerv  to  the  oxti'iit  of  $  10, (HH). 

The  l^arbor  Klectric  Conipanv,  Ltd.,  capilali/.i'd  at 
$2."),lHK),  has  boon  iiu-orporatod  tor  tlu'  purixiso  of  cai  n - 
!Hfj  on  the  Inisiiioss  of  the  A.  1'.  liaihor  J'',le('tiic  Coiw- 
j>any,  Vancouver,  B.C. 

The  Citv  Light  Department  of  Kiiij^stuii,  Ont.,  is  fig- 
uring upon  the  eleotrio  lighting  of  l\M'tsnioutli,  and  there 
is  a  possibility  that  arrangements  will  be  made  witli  the 
village  council  to  extend  the  city  system  into  the  village 

Construction  of  the  water  power  plant  at  Fort 
Frances,  Ont.,  and  International  Falls  will  be  gone  on 
with  as  rapidly  as  possible.  The  dam,  plant  and  ma- 
chinery will  cost  about  $700,000  and  develoj)  80,000  h.p. 


'{'■.■nders  were  received  by  G.  C.  Smith,  Clerk,  Bois- 
sevain,  Man.,  until  Se])tember  28th  for  apparatus  for 
an  electric  light  ))laiit,  including  boilers,  engine,  gener- 
ator, switcld)oards  and  street  lighting  apparatus.  Al- 
ternative tenders  for  a  gas  producer  plant  instead  of 
steam  plant  will  be  considered.  Plans  and  specifications 
at  office  of  W.  K.  Skiinier,  Ltd.,  consulting  engineers, 
Winnipeg. 

The  city  council  of  Ijcthbridge,  Alta.,  have  instructed 
Smith,  Kerry  &  Cliace,  consulting  engineers,  Toronto, 
to  design  and  construct  a  steam-electric  generating  sta- 
tion, which  will  involve  the  use  of  certain  elements  in 
tlie  old  station  which  has  recently  been  purchased  by 
the  city  from  the  Lethbridge  Electric  Company.  The 
new  station  will  be  equipped  with  approximately  1,000 
K.W.  machinery,  including  steam  water  pumping  unit, 
coal-handling  apparatus,  etc. 


Westinghouse  Type  L 
Ammeters  and  Voltmeters 

A  new  line  of  direct-current  instruments 

Diameter  Only  5  Inches 

Scale  lengfth  equal  to  averag-e  7"  meter. 
Permanent  magnet  type. 
Single  air-gap  construction. 
Absolute  dead-beat. 
Removable  movement  and  magnets. 
Ammeters  operate  from  shunts. 

High  Grade — Low  Price 

These  instruments,  being  free  from  external  field  effects  and  residual  errors,  are 
far  superior  to  any  m.oving-iron,  direct-current  instruments.  They  have  all  the  ad- 
vantages of  the  permanent-magnet  type,  but  cost  no  more  than  the  moving-iron  type. 

Canadian  Westing^house  Co  •>  Limited 


Traders  Bank  BIdg., 
TORONTO. 
439  Pender  St.,  VANCOUVER. 


General  Office  and  Works:  HAMILTON,  ONT. 

For  particulars  address  nearest  Office: 
922-923  Union  Bank  Bldg.,  WINNIPEG. 


232  St.  James  Street, 
MONTREAL. 
158  Granville  Street,  HALIFAX 


Belliss  &;  Morcom  Limited,  Engineers 


Established  over  50  years 
Telegrams  :  "Belliss,  Birmingham." 
Code:  A. B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


-Surface  Conden.sing  Plant,  From  250  Square  Feet  Cooling 
Surface  and  Upwards. 


ENGINES 

Direct,  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricalion  Simpliciiy  ;  Slrerglh;  Experience 
Low  Cost;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running-. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H.P.,  in  sizes  ranging  from  5  102,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 


Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  Board  of  Trade  Building,  MONTREAL,  CAN. 

Telegraphic  Address  :  "Larco"  Montreal.  Codes:    A.15.C.  5tli  Edition  &  Western  I'lilon. 
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Is  your  policy  Stand  Still  or  Go  Ahead  ? 


A  RE  you  going  to  remain  in  a  groove  or 
will  you  join  the  ranks  of  progressive 
manufacturers  and  push  forward  ?  Business 
from  now  on  will  be  just  what  you  make  it. 

Are  you  an  optimist  or  a  pessimist  ? 

The  industrial  sky  is  again  clear.  The 
men  with  the  money  bags  have  come  out  of 
their  hiding  places,  and  it  is  now  only  a  case 
of  "Ask  and  you  shall  receive." 

The  policy  of  "  lying  low  "  is  out  of  date. 
If  you  are  a  manufacturer  of  electrical  equip- 
ment it  s  high  time  to  get  a  move  on.  Show 
your  old  friends  and  your  many  prospective 
new  ones  that  you  are  once  more  on  the  war- 
path and  will  appreciate  their  orders.  An 
advertisement  in  the  Canadian  Electrical 
News  will  do  this. 

The  time  to  start  is  now.  Every  day 
you  wait  is  so  much  lost.  Forceful  advertising 
will  do  wonders  for  you  If  you  have  lost 
business  in  the  past  connect  with  it  again 
through  the  Canadian  Electrical  News,  the 
real  "live  wire"  in  the  Canadian  electrical 
field. 

Sample  copies  and  rates  at  your  request. 


Canadian  Electrical  News,  Toronto,  Canada 
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CONSULTING  ELECTRICAL  ENGINEERS 


CHARLES   H.  MITCHELL,   C.  E. 

Mriiibrr  Canadian  Stviety  Civil  Knirineers. 
Member  Aniericaii  S^vielv  Civil  Knuineers. 
.\v>*v.  M.  Iitsiidttion  CimI  IChji'tn.  ^Lon*i*>nV 
An>.v.  Amciican  Insi,  KIe\'lrii\il  luiiiinecrs 

HYDRO-ELXCTRIC  ENGINEER 


Hoomx    loot  S 


rrailc.H    Koifc  Hr<l(/. 

roi{<>.\Ti> 


R.  S.  KELSCH, 
CONSULTINC  ENGINEER 

Ste<»ni,  Hydraulic,  Electric. 
Roports,  Kstimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  MERRILL 

H  A..  H.  A.  s,  . 
M  Cm  S.H.  C.  i;  ,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  IVvclopinenls  and  Transmission.  Electric 
Lighting.    Electric  Railways.    Municipal  Enginper- 
iiu'.     Iiukistri.tl  Pl.uits.     Reports,  Valuations.  Etc. 
I  vM^ON  rO  .ina  WiNNll'lA. 


P.  E.  MarchanJ.  E  E.  R.  W.  Farley,  C.E. 

\V.  L.  Donnellv.  Sec.-Treas. 

p.   E.   MARCHAND  &  CO. 

CoDSultiiig  and  Constructing  Engineers. 

Ex.-iminations,  Surveys,  Reports,  Plans,  Specifica- 
tions and  super\*ision  of  Electric  Lighting,  Railway 
and  Power  Plants.  Long  Distance  Power  Trans- 
mission. Hydro-Electric  Developments  a  Specialty. 
wS'-  Sp.irk  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


i;-  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  Can.  Si>c.  c.F,.,  M.Am.  Kleclro-cbemical  soc,  etc. 

CONSULTING  ENGINEER 

To  Provindal  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  oi  Hydraulic 
and  Steam,  Electric  Lig:ht,  Power  and  Railroad 
Plants.  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

engineers 

Electric^  Hydraulic,  Railway,  Municipal 
TORONTO         -  WINNIPEG 
Cecil  B.  Smith      J.  G.  G.  Kerry     \V.  G.  Chace 


J.   STANLEY  RICHMOND 
CONSULTING  ENGINEERING-EXPERT 

26  Years  Practical  Experience 
Canada — 8  years        United  States — ^11  years 
England— 6  years       West  Indies  — 1  year 
SPECIALTIES:  Power  Plants,  Electrical  Rail- 
ways, Power  Rates,  Electrolytic  Corrosion,  Steam 
and  Producer  Gas  Engines,  Metallurgy,  Electro- 
Chemistrv,  Building  Materials, 

Victoria  Street       -  TORONTO 
Tel.  Slain  ,5240.     Cable  Address,  Trolley,  Toronto 


Sparks. 

I'ln'  liinal  I'lliH-t ric  ,V  (las  Supply 
('<>..   Mciiti-t'nl,  liavi'  ri'gisteretl. 

W  Iv  Skiiuu'i'  \  Cniufiany  liave 
I'l  t'liiu'd  ill,'  roiitr;ict  I'tii'  llie  lif^iitiui; 
t'i  till'  iii'w  drain  I'lxcliaiige  building 
a!  Winnipeg  witli  Nernst  electric 
h'.iiips. 

'I'lit'  liliiuliiiaii  Kivor  I^jlecti'ic 
rower  Company,  Ijuconibe,  A\ta., 
contemplate  the  installation  of  an 
auxiliary  steam  plant.  E.  J.  Tett  is 
manager. 

Notice  has  been  given  that  appli 
cation  will  be  made  to  the  legisla- 
ture at  its  next  session  for  permis 
sion  to  build  iui  electric  railway  from 
Belleville,  Ont.,  to  Point  Ann,  a  dis- 
tance of  about  five  miles. 

Tenders  for  supply  and  installation 
of  an  electric  equipment,  also  for  the 
su})ply  and  installation  of  a  steam 
driven  pumping  equipment,  were  re 
ceived  by  W.  W.  Northcott,  city 
purchasing  agent,  Victoria,  B.C.,  un- 
til October  5th. 

A  report  will  be  submitted  to  the 
Park  Board  at  Portage  la  Prairie, 
Man.,  by  Smith,  Kerry  &  Chace, 
consulting  engineers,  Toronto,  on  a 
method  of  creating  an  artificial  like 
by  diversion  of  the  water  from  the 
Assiniboine  river. 

The  ratepayers  of  Edmonton,  Alta., 
have  approved  of  a  by-law  authorizing 
the  council  to  purchase  the  Strath 
cona  Radial  Tramway  for  $10,000, 
and  providing  for  the  raising  of 
$135,000  b}^  debentures  to  put  the 
system  in  operation. 

At  a  recent  meeting  of  the  Town 
Council  of  Pembroke,  Ont.,  the  by- 
law to  raise  by  way  of  loan  the  sum 
of  $10,000  for  the  purchasing  and  in- 
stalling of  an  electric  pump  and  mo- 
tor for  pump  house  and  an  auto- 
matic trip  valve  for  a  stand  pipe  was 
introduced  and  read  a  first  time. 

The  plant  of  the  Lethbridge  Elec- 
tric Company,  which  has  been  pur- 
chased by  the  city,  is  to  be  removed 
and  changed  from  simple  to  condens- 
ing. The  improvements  include  new 
boilers  and  central  station,  and  new 
300  k.w.  steam  turbine  or  engine  set. 
Arthur  Reid,  superintendent.  Box 
1417,  Lethbridge,  may  be  addressed. 

By  an  agreement  recently  conclud- 
ed between  the  Chatham  Gas  Com- 
pany, Wallaceburg,  and  the  Lake 
Erie  Electric  Railway,  the  former 
will  suf)ply  from  their  own  power 
house  all  the  electric  power  neces- 
sary for  the  running  of  the  entire 
railway  system  from  Wallaceburg  to 
Lake  Erie.  The  gas  company  will  in- 
stall additional  machinery  and  equip- 
ment for  the  purpose  of  this  contract, 
the  work  being  commenced  at  once. 


Electric  Repair  & 

Contracting  Co. 

119  Lagauchetiere  Street  West 

Montreal 

Electric  Apparatus 

of  ail  kinds  Repaired 

Special  Attention  to  Electric- 
Elevators,  Electric  Power  and 
G en erat  or   I n.s tal  1  a ti ons . 

Electric  Wiring 

New  and   Secoud-Hand  Motors  and 
Generators    Bought    and    For  Sale 
Geo.  E.  Matthews,  Manager 


FINE 

bank.office; 

OOURT  HOUSE  & 
OBUG  STORE  FITTINGS 


OFFICE.  SCHOOL.^x.,*      .^^^.r  a 

SEND  FOR  CK^M^ 


KENT  BROTHERS 

Miners  and  E.xporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON.  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


$65 


GOES  LIKE  SIXTY 

SELLS  LIKE  sixty; 
SELLS  FOR 

GILSON 

GASOLENE 

ENGINE 

"or  Pumping,  Cream 
Chums,Wash  Ma- 
chines, etc.  rSEE  TBIAL 
Aslc  for  catalog- all  sizes 
GILSON  MFG.  CO.  Ltd.  ,i5v„  „s.  GUELPH.ONT. 


r-V\\LtKLY  FINaNCUL.COMMUlCIAl  S. 
OtWEJUL  TRADt  NEWSPAPtR-^ rr*  CIUAI  WEST 

Winnipeg,  Manitoba 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 
MAIN 
2582 

RIDOUT  3c  MAYBEE 

103  Bay  Street 
TORONTO,      ...  CANADA 
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ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots.  Sheets,  Wire,  Tubing, 
Castings 

Prices  with  full  mforination  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH,  PA. 


Oneida   Galvanized  Chain 

For  Suspending  Arc  Lamps 

Oneida  Community  Limited 

Niagara  Falls,  Ontario 


Mr.  Power  User 

Don't  vou  know  yon  can  cut  vour  ligliting  hill 
in  two  by  means  of  our"E"  TIME  SWITCH? 

What  is  it?  Why,  it  is  a  device  tor  tm-ning  off 
yonr  lights  at  a  predetermined  time.  Too 
simple  to  get  out  of  repair  and  so  inexpensive 
you  can't  afford  to  be  withoiit  it.  Never  heard 
of  it  before  !  Well  send  us  yoiu-  name,  but  just 
remember  how  much  your  delay  is  costing  you 
in  K,W.  hours. 

The  Hill  Elec.  Mfg.  Co. 

1560  St.  Lawrence  Street,  Montreal 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  10  give  perfect 
satisfaction  in  Motors  and  Dynamos  and 
Electric  Street  Railway  Armature  Bearings 

Get  our  book  "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto       -  Ont. 


"  YOU  WIRE  FOR  ME  and 

I'LL  WIRE  FOR  YOU  " 

WALTER 

BARR,  Jr. 

ELECTRICAL  EXPERT 

and  CONTRACTOR 

758  YONGE 

STREET 

Electrical  and  Gas  Fixtures 

Apparatus  and  Supplies 

PHONE  N.  2470 

TORONTO,  ONT. 

TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service  Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogu  e. 


John  Starr,  Son  6l  Co.,  Limited 

P.  O.  Box  448,  HALIFAX,  N.  S. 


"CALVADUCT"*N«"LORICATED 
CONDUITS 

FOR   INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Caiiadiau  and 
n.  S.  Letters  Patent. 

TORONTO        -  CANADA 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 
Combined. 

Invaluable    for    convenience    in  the 
household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has    no    equal    for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 
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Hultau  Acdimulatiur" 


Made  in  Canada 


Establishevl  iSh)S 


There  are  more  than 

SIX  THOUSAND  CELLS  of 


The 


Used  in  Canada  To-day 

TWO  YEARS'  GUARANTEE 

Bi  i-LETiNS  ON  Request 


Croftan  Storage  Battery  Co, 


423425  West  Queen  St. 


TORONTO,  CAN. 


MONTRKAL  AND  EaST  :  WINNIPEG  : 

JOHN  FOKMAX  GASOLINE  ENGINE  SUPPLY  CO. 

\  ancoi  ver  and  West  :  SHIPYARD,  LTD. 


INTERESTING  FACTS 


NINE  LIVES  ^  , 

'  ■°  ClVE  LASTING  SATlSf*''"'.  j 


>Aw   «"  ' 

^"'iCAL  Specialties 


for 

JOBBERS  and 

DEALERS 

One  Jobbing-  Firm  in  Montreal 
took  up  our  X  CELLS  this  Spring, 
the  first  order  being  d^ted  April 
loth,  1908.  Up  to  August  loth. 
1908,  thev  have  sold 

12,736  X  Cells, 

making  in  FOUR  MONTHS,  as 
thev  gladly  admit,  TWICE  AS 
MUCH  PROF-IT  ON  X  CELLS 
as  thev  have  made  on  imported 
Batteries  during  TWELVE 
MONTHS  in  1907,  although  they 
handled  during  1907 

31,075  imported  Dry  Cells. 
This  statement  should  convince 
you,  but  it  is  not  surprising,  for  our 

X  CELLS 

Are  Guaranteed 

And  they  Certainly  Have 
NINE  LIVES 

Selling  Prices 

cents 

No.  5  X  Cells  in  Barrel  lots. .  19 
No.  6  White  Kitten  "  ..16 
No.  7  X  Cells  "       . .  38 

We  ship  FRESH  GOODS  on 
date  the  order  is  received. 
When  in  Toronto  inspect  our 
up-to-date  plant. 


Electrical  Specialties,  Limited 


1 2- 1 4- 1 6  Shuter  Street 


Toronto 


CANADIAN  INVENTION 
CANADIAN  ENTERPRISE 
CANADIAN  CAPITAL 


CANADIAN 

INDEPENDENT 

TELEPHONES 


Canada  invented  the  Telephone. 
Canadians  invented 

CENTRAL  ENERGY  AUTOMATIC  TELEPHONY 

We  are  building  up  a  new  Canadian  industry,  manufacturing  and  operating  Tele- 
phones and  Telephone  Supplies  in  Canada  in  opposition  to  the  Telephone  Trust. 

We  have  a  FULL  LINE 

Magneto-Central  Energy  Manuel-Lorimer  Automatic 

We  are  prepared  to  engineer,  equip  and 
instal     complete     telephone  systems. 

Write  for  Particulars 

Canadian  Independent  Telephone  Comp&.ny,  Limited 

26  Duncan  Street.  TORONTO.  Ont. 
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Of  Interest  to  YOU 

To  keep  constantly  employed  every  unit  of  the  extensive  plant  neces-sary  for  the  efficient  handling:  of  mr 
large  repair  trade,  we  have  for  some  time  past  manufactured  SWITCH  BOARDS  and  SIGN  FLASHERS 
to  order  for  the  local  trade. 

We  wish  to  extend  this  branch  of  our  work,  and  Power  Companies  or  Contractors  writing-  for  our  prices 
will  find  them  sufficient  inducement  to  aid  us  in  accomplishing  this.        Send   in   Your  Specifications. 

Repairs  to  Everything  Electrical 


WANTED 

One  17^  k.w.  125  volt  d.c.  Generator 

One    5     k.w.  125  " 

One   8  h.p.    250  volt  d.c.  Motor 


FOR  SALE 
A.  C.  Machinery 

One  30  k.w.  125  cycle  Generator  with 
Exciter. 

One  150  k.w.  1 25  cycle  Generator  with 
Exciter. 

D.  C.  Machinery 

Two  Plating  Generators. 
One  12  h.p.  500  volt  Motor. 
One  3  h.p.  2jO  volt  Motor. 
One  h.p.  125  volt  Motor. 
One  j4  h.p.  500  volt  Motor. 
Whitney  portable  Amp.  and  volt  meter, 
zero  to  150  d.c. 


The  Electrical  Maintenance  &  Repairs  Co. 


Phone  Main  3419 


162  Adelaide  Street  West,  TorontO 


THE  McEWEN  Tv"tJ',S^?,'^ 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity- 
Efficiency 

and 
Economy 


17-28  X  20  Tandem  Compound. 
Write  For  LaLtest  Bulletin  and  Prices, 

Waterous    Engirve    Works  Co. 

BRANTFORD,  CANADA 


CANADIAN    E  Ij  E  C  T  R  I  C  A  L  NEWS 


•:  if'       ■  :i 


Kolloid-Wolfram  Lamp 

Life  1,000  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY   COMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 


Midle^L^nd  Electric  Co. 

SOLE  AGENTS 
119-T21  Youville  Square,  Montreal 


^  "YOUR  ELE6TRI6f\L  SUPPLY" 

 HOUSE  

SI  Victoria  Square  -  -  MONTREAL 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Electric  Co.,  Limited 

468-474  King  St.,  West  -  TORONTO 


The 


Electtical  Constttiction  Co., 

of  London,  Limited 

32-40  Dundas  Street,  London,  Can. — Phone  1103. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maite. 


Estimates  Cheerfully  Given 


Descriptive    matter  KirnisheJ 
on  application 


LONG  DISTANCE   PHONE  MAIN  3149 


Electrical  Repairs 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

326-328-330  Craig  Street  West  -  -  MONTREAL 


Vol.  AVII 


1  oromo,  I'Novemocr,  lavo 


Canadian 


Electrical  m$ 


&  Engineering  Journal 


"SUPERIOR" 

Alternating    InductioH  Motors 


Current 


Single  Phase 
Constant  Speed 


Multi  Phase 
Variable  Speed 


Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  Suit  all  Conditions. 


Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Electric  Co.,  Ltd.  Liltlitcd 

468-474  King  Street  West,  Toronto 


We  Have  Moved  to  Larger  Premises 


NFA^EXECVTIVE  OFFICER 


t  in  I  ry.  eee"  "**  I* 
3  liiii  i  D  iiiii  li 

m 


— 

KING  &  5IMC0E 


i  I- 


Canadian  General  Electric  Co.,  Limited 

Head  Office:  Corner  King:  and  Simcoe  Streets,  TORONTO,  ONT. 
District  Offices:  Montreal      Halifax      Ottawa      Winnipeg      Vancouver  Rossland 


ECTRICAL  NEWS 


I  .  \    riuiMi  -.  1'i,-suUm\i.  Geo.  II.  Oi.NKY  2nd,  Secretary-Treasurer. 

]}  jy^    Eugene  F.  Phillips  Electrical  Works 

Montreal  ^'""''"^  Toronto 

Railway,  Feeder  and  Trolley  Wire 


Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords 
Rubber,  Magnet,  Office  and  Annunciator  Wires 

Bare  and  Insulated  Electric  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
Now  York  OlVice  :  26  Cortlandt  Street.  Chicag-o  Office  :  135  Adams  Street. 


'SHAWMUT' 
N.  E.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 

NOTICE  ^''^'^^^^^^^^         ^  ^  i 

Have  You  Our  Catalogue  No.  ioo  ? 

CHASE-SHAWMUT  CO. 

NEWBURYPORT,  -  MASS. 

Stuart  -  Howland  Company 


Manufacturers  of 


The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 


On  the  Market 


Everything  Fully  Guaranteed 
Also  Dealers  in  Everything  Electrical.  tx  ^  _  _ 

"-^^^tlrfnThfESsr'^*^  is  W^ThroAtreet  BOStOU,  MaSS. 
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Benjamin  Weather-Proof  Forms 


National  Code  Standard 


Cat.  No.  6022 
Type  2  Body-15  "  Enam.  Stce!  Reflector 


I 


Cat.  No.  5101 
Benco  Streethood-10"  Enam.  Steel  ReHector 
Gooseneck  and  Fitting 


.    Cat.  No.  4081 
Benco  Streethood-io"  Enam.  Steel 
Reflector 


Write  for  New 
Catalog  C-17 


Meet  Every  Requirement 
of  an  Out-Door  Service 


Cat.  No.  6015C 
Type  1  Body-15"  Enam.  Steel  Reflector 


Cat.  No.  .S081 
Type  8  Body-1,5"  Enam.  Steel  Reflector 
Gooseneck  and  Fitting 


BENJAMIN  ELECTRIC  MFG.  COM^>ANY 


64  YORK  STREET,  TORONTO 


WIRES  AND  CABLES 

of  Every  Description,  for  Telephone,  Telegraph  and  Electric  Power  Purposes 

The  Wire  and  Cable  Co.,  Montreal 


•'DiaLmond  H" 

SWITCHES  .<ff-<iL<!5.S:S  APPLIANCES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


— Iff? 


Galvanized 
Steel 

Wall 

Cases 

Automatic 
Plush 
Receptacles 
and  Plugs 

o  o 


MANUFACTfRF.n  BV  piij 

THE  HART  MANUFACTURING  COMPANY,  Hartford,  Conn. 


^Agents"   C  Bongard  Co*9  Ltd.,  62.64  wemngtonst.  west.  Toronto.  Can. 
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Choose  the  best 
Refvise  the  rest 

l'\'>lIo\v  tliat  advice  when  vou 
need  Electrical  Specialties  and 
vou'll  choose 


Type  "B"  Switch.  250  Volts.  Back  connected  tor  National  Electrical  Code  Fuses. 


DEVOE  HIGH-GRADE  SWITCHES 


Type  "B"  Switch,  250  Volts.    Front  connected  for 
National  Electrical  Code  Fuses. 


They  deserve  your  choice  on  at  least  three 
counts, — quality,  price,  and  speed  of  delivery. 

We'll  be  glad  to  SEND  you  our  new  No. 
4  catalogue  describing  our  SwitchcS,  Pancl- 

boards  and  Switchboards. 

The  Devoe  Electric  Switch  Co, 

157  Craig  Street  West,  MONTREAL 


c-w 

Engine  Type 
Generators 

for 
Alternating 
and 
Direct 
Current 


WESTMOUNT,  QUE.,  MUNICIPAL  PLANT 


Canadian  Crocker -Wheeler  Co.,  Limited 


street  Railway  Chambers,  Montreal 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADE.  MARK 
Keg.  U.  S.  PaLtent  Office 


Okonite 
Insulated 


Wires  and  Cables 


Willard  L   Chandee  1  Managers. 
H.  Durant  Cneever    j  ^ 
Geo.  G.  Manson,  General  Supenntendant. 
W.  H.  Hodgins,  Secretary. 
W.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  beings  tested. 

The  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Indxjction  Motors 


RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 


The   PACKARD    ELECTRIC    CO.,  Limited 

Works:  St.  CatKaLrines 


127-129  Bell  Tel.  Bdg.,  Montreal. 


Somerset  Block,  Winnipeg. 
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ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

f  Traders  Bank  Building,  Toronto,  WILLIAM  McKAY,  Manager 
DISTRICT  OFFICES  :   {  Bell  Telephone  Building,  Montreal,  WATSON  JACK,  Manager 
\.Union  Bank  Building, Winnipeg,  J.  F.  PORTER.  Manager 


Goldie 
Corliss 

Plants 

Illustration  shows 
the  Power  House  of 
the  Corporation  of 
Prince  Albert,  Sask,, 
equipped  with  Cross 
Compound,  Heavy 
Duty  Goldie  Corliss 
Engines,  14  and  28  by 
30.  Direct  connected 
to  generator. 

We  build  everything  pertaining  to  power.    Ask  us  for  prices,  estimates,- catalogues,  etc. 

The  Goldie  {b  McCuUoch  Co. 

Limited 

Gait  -  Ontario  -  Canada 

WESTERN    BRANCH  '  •    '  QUEBEC   AGENTS  B.  C.  SELLING  AGENTS 

248  McDermoti  Ave.,  Winnipeg,  Man.  Ross  &  Greig,  Montreal,  Que.  Robt.  Hamilton  &  Co.,  Vancouver,  B.C 

\KTo.   IVr^b-o    Wheelock  Eng-ines,  Corliss  Engines,  Ideal  Engines,  Piston  Valve  Saw  Mill  Engines,  Boilers,  Heaters,  Tanks,  Steam  and  Power 
VV  C   IVldK-C    Pumps,  Condensers,  Flour  Mill  Machinery,  Oatmeal  Mill  Machinery,  Wood-Working  Machinery,  Transmission  and  Elevating 
Machinery,  Safes,  Vaults  and  Vault  Doors 

ASK  FOR  CATALOGUES,  PRICES  AND  ALL  INFORMATION 
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INDUCTION 
MOTORS 


IMMEDIATE  SHIPMENT  FROM 
STOCK  OF  STANDARD  RATINGS 
AND  VOLTAGES  FROM  3  H.P.  UP 
TO  100  H.  P.  FOR  DELIVERIES 
ON  LARGER  SIZES  WRITE 
NEAREST  SALES  OFFICE 


LIGHTING 
TRANSFORMERS 


LOW    CORE  LOSS 
GOOD  REGULATION 
HIGH  EFFICIENCY 
GOOD  INSULATION 

TRANSFORMERS  UP  TO  50  K.  W. 
CARRIED  IN  STOCK  READY  FOR 
IMMED'ATE  SHIPMENT 


ALLIS  -  CHALMERS  -  BULLOCK 

LIMITED 

Works      -  MONTREAL 

Sales  Oi  fices  : 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

NEW  GLASGOW  COBALT  CALGARY 
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Isn't  it  better 
to  adopt  "Hill" 
Panelboards 

than  to  wish  you  had  ? 

Positively  the  neatest 
and  most  substantial 
on  the  market.  Plu"; 
or  Cartridge  Fuses. 

W  i  t  h  or  without 
.Main  Switch. 

Don't  buy  Boards  or 
Cabinets  before  getting 
our  price. 

If  you  want  some- 
thing special  send  us  a 
sketch  and  we'll  do  the 
rest — That's  our  busi- 
ness. 

Hill  Electric 
Mfg.  Co. 

1560  St.  Lawrence  BVd. 

MONTREAL 


Monarch  Electric  Co. 


579  St.  Paul  St.,  MONTREAL 


Limited 


Electrical  and  Mechanical 
Engineers  and  Manufacturers 


Switchboards    -  Supplies 
Commutators        -        Metal  Novelties 
Special  2,000  Volt  Motor 
Starting  Apparatus 


A  GOOD  SIGN 

Is  the  Result  of  Using" 

Brilliant  Sign  Lamps 


No  dark  spots. 
Every  lamp  burns. 

Supplied  either  clear,  with  frosted  tips,  or  all 
frosted,  in  2,  4,  and  5  Candle  Power. 

We  manufacture  a  complete  line  of  Incan- 
descent Lamps,  and  are  now  in  a  position  to 
supply  Miniature  and  Candelabra  Lamps. 

Write  for  catalogue  and  prices. 


Ontario  Lantern  &  Lamp  Company,  Limited 


HAMILTON,  ONTARIO 
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Bargains  in  Incandescent  Lamps 


We  have  the  following-'  "  Buckeye  "    T.  H.    Base  Lamps  to  dispose  of  at  BARGAIN 
prices. 

State  voltage,  candle  power,  and  number  required,  and  we  will  quote   exceptionally  low 
prices.      Write  now  before  they  are  sold. 


Quantity. 

Voltage. 

CP. 

Base. 

500 

104 

8 

T.H. 

250 

no 

5 

T.H. 

250 

104 

5 

T.H. 

92 

220 

8 

T.H. 

12 

52 

32 

T.H. 

20 

250 

16 

T.H. 

36 

52 

5 

T  H. 

6 

52 

2 

T.H. 

The  FL.  E.  T.  Pringle  Co.,  Limited 

Montreal 


Gflbert  Arc  Lamps  "The  World's  Best" 

Used  in  Africa,  India,  Australia,  Canada 

An  introduction  to  Gilbert  Arc  Lamps  will  lead  you  to  a 
profitable  acquaintance  with  their  unquestioned  simplicity 
and  certain  durability. 

You  can  improve  your  service  and  decrease  your  lamp 
account  b\  adopting" 

aLBERT  ARC  LAMPS 

in  operation  at  15  Alice  Street,  Toronto 

Dont  hesitate  to  make  a  change,  when  it's  a  chang-e  for  the 
better.     Gilbert  Lamps  have  proved  their  superiority  for  both  ^ 
inside  and  outside  service. 

That's  why  they  have  been  adopted  by  the  British 
Admiralty,  War  Office,  India  Office,  Thames  Embankment, 
Manchester,  and  sixty  leading  British  Corporations.  - 

The  Best  Lamp  for  a  25  cycle  circuit 

J.  F.  B.  VANDELEUR  J  Canadian  Representative 

Repair  Shops  in  Toronto  See  also  Page  35  Dineen  Building,  Toronto 
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Personal  Mention 


Mr.  F.  K.  .Marl  111.  I'onnorly  superiiiteiulent  of  I  he 
electrical  depart nunit  of  the  Cauadian  Shipbuilding 
Co..  Toronto  and  Niajrara  Falls,  has  been  appointed 
ujanagt^r  of  the  niunieipal  electric  light  plant  at  Battle- 
ford.  8ask..  as  successor  to  Mr.  W.  R.  Raymond. 


Mr.  Edward  J.  ITaughton,  the  recently  appointed 
superintendent  of  wireless  service  for  the  Paeilie  Coast, 
whose  portrait  is  published  herewith,  was  born  in  Dub- 
lin, livland.  ;U  years  ago.   lie  came  to  Canada  in  1885, 


E.  J.   Haughton,  Superintendent  of  Government  Wireless 
Stations  on  Pacific  Coast. 

and  was  apprenticed  to  the  law,  but  after  two  years' 
study,  having  no  taste  for  the  work,  gave  it  up.  After 
trying  different  occupations,  he  finally  joined  the 
C.  P.  R.  service  as  a  messenger.  After  serving  as  a 
messenger  for  a  couple  of  years  he  was  promoted  to  a 
clerkship.  In  the  meantime  he  had  made  himself  pro- 
ficient in  telegraphy.  Two  years  later  he  was  made 
junior  operator  and  subsequently  senior.  He  held  the 
position  of  assistant  chief  until  his  appointment  to  be 
operator-in-charge  of  the  Government  wireless  station 
at  Gonzales  Hill,  Victoria,  w^hich  position  he  occupied 
for  eight  months,  and  was  then  appointed  as  superin- 
tendent of  Avireless  service  for  the  Pacific  Coast. 

During  his  service  with  the  C.  P.  R.  Mr.  Haughton 
had  several  offers  from  places  outside  of  Victoria, 
which  he  refused  to  accept. 


Mr.  Matthew  A.  Sammett,  Member  C.  E.  Associa- 
tion, C.S.E.,  A.I.E.E.,  Montreal,  has  severed  his  con- 
nection with  the  Montreal  Light,  Heat  and  Power  Com- 
pany as  engineer  in  charge  of  tests  and  designs,  and 
has  opened  an  office  at  702  Canadian  Express  Building, 
in  order  to  devote  his  entire  time  to  consulting  engi- 
neering. Mr.  Sammett 's  long  experience  with  the  Gen- 
eral Electric  Company  at  Schenectady,  N.Y.,  and  as 
representative  of  the  Montreal  Light,  Heat  and  Power 
Company  on  official  acceptance  tests  for  their  various 


plants,  as  well  as  his  connection  with  a  number  of  other 
concerns,  kept  him  in  touch  with  the  development  of 
modern  powerhouse  work  and  long  distance  power 
I  ransmission.  His  work  will  embrace  estimates,  reports, 
acceptance  tests  of  apparatus  purchased,  and  the  prep- 
aration of  specifications  for  electrical  machinery,  also 
supervision  of  plants  of  industrial  enterprises. 


IMr.  Irving  II.  Smith,  sales  manager  of  the  R.  E. 
T.  Pringle  Company,  Limited,  manufacturers  and  deal- 
ers in  electrical  apparatus  and  supplies,  has  recently 
been  appointed  manager  of  the  company  for  West- 
ern Canada,  with  headquarters  at  Winnipeg.  He 
is  one  of  the  prominent  and  successful  young  men  in 
the  supply  business  in  Canada.  Nineteen  years  ago  he 
entered  the  employ  of  the  Edison  General  Electric 
Company,  Toronto,  which  was  afterwards  absorbed  by 
the  Canadian  General  Electric  Co.  At  that  time  he 
supply  business,  which  he  has  followed  ever  since,  was 
in  a  pretty  small  way.  He  commenced  to  travel  early 
in  his  career  for  the  Canadian  General  Electric  Com- 
pany for  the  selling  of  their  supplies. 

In  September,  1901,  Mr.  Smith  left  the  Canadian 
General  Electric  Company  and  accepted  a  position  with 
Mr.  Pringle, 'then  a  dealer  in  electrical  supplies.  In  the 
following  year  the  present  company  was  formed  as  a 
joint  stock  company,  manufacturing  electrical  supplies, 
etc.  From  its  inception  Mr.  Smith  was  connected  with 
this  company  as  vice-president  and  sales  manager.  He 
lived  in  Halifax,  N.S.,  for  three  years,  in  St.  John, 


Irving  H.  Smith,  Manager  for  Western  Canada  for 
the  R.  E.  T.  Pringle  Co. 

N.B.,  for  one  year,  and  is  now  making  his  home  in  Win- 
nipeg. Five  years  ago  Mr.  Smith  opened  up  the  Win- 
nipeg district  for  the  R.  E.  T.  Pringle  Company,  Lim- 
ited. He  has  travelled  from  one  end  of  Canada  to  the 
other,  and  is  personally  acquainted  with  the  business  in 
all  its  fetaures.  In  fact,  there  is  scarcely  a  lighting 
plant  in  the  whole  of  Canada  which  he  has  not  visited. 
There  is,  beyond  doubt,  a  great  future  for  the  electrical 
supply  business  in  Western  Canada,  and  with  so  suc- 
cessful a  manager  as  Mr.  Smith  to  attend  to  this  field, 
the  R.  E.  T.  Pringle  Company  is  certain  of  securing  a 
large  share  of  the  business. 
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NOTICE 


We  are  now  ready  to  make  deliveries  on 
our  20  candle  power,  25  Watt 

Sunbeam 
Tun^^sten  Lamp 

m^de  in  tKe  sarnie  size  bulb  as  an  ordinary 
16  candle  power  ceLrbon  laLmp. 

We  csLn  also  make  prompt  deliveries  on 
SUNBEAM  TUNGSTEN  LAMPS  in  the 
following  cdLndle  power : 

32  c.p.,    40  watt 
48  60  •* 

80  100 
200  250 

N.  B. — All  Sunbeam  Lamps  are  rated  according  to  the  British 
Standard  of  candle  power. 

WRITE  FOR  NEW  PRICES 

MANUFACTURED  BY 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Factories:  Toronto  and  St.  Catharines 

Main  Office  :  Northwestern  Office  and  Warehouse  : 

Toronto  251  Notre  Dame  St.,  Winnipeg" 
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The 


Crocker  Turbine 


Q  b'urnislied  in  various  sl\  los 
ot  sottins:^"  in  all  sizes  and  for 
heads  up  lo  i  30  ft. 

Special  settinos  desioiied 
to  suit  special  locations  when 
iwiuirod. 

QW'e  i^ix  e  special  attention  to 
1  1  \\lio-electric  installations 
tor  whicli  the  Crocker  Tur- 
bine is  perfectl)  adapted. 

<4  It  interested  in  h\draulic 
de\elopinent  we  will  be  glad 
to  submit  plans  and  specifi- 
cations. 

([  Specifications  from  con- 
sulting engineers  are  invited. 


z  Pairs  zi"  Cylinder  Gate  Crocker  Turbines  direct  connected  to  Electric  Generators. 


The 


Jenckes  Machine  Co.»  L  imited 

General  Offices:  Sherbrooke,  Que. 

Works,  Sherbrooke,  Que.,  St.  Catharines,  Ont. 

Sales  Offices:  Sherbrooke,  St.  Catharines,  Cobalt,  Rossland,  Vancouver. 


CaLiA  SKip  ImmediaLtely 


Peterborough 

Integrating  Wattmter 

For  Alternating  Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from  two  per  cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will  run    continuously    and    accurately  on 

fifty  per  cent,  overload. 
Has  no  complicated  parts,  and    the  friction 

is  reduced  to  a  minimum. 

Write  for  Prices  and  Bulletin  "B" 
Sole  Selling  Agent 

John  Forman 

Electrical  Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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The  "Canadian  Electrical  News"  Is  the  offlcial  paper  of  the 
Canadian  Electrical  Association. 


The  Aluminum  Lig'htning-  Arrester 

Almost  every  year,  for  some  time  past,  there  have 
been  material  changes  in  the  design  of  lightning  ar- 
resters, each  season's  experience  having  enabled  the 
manufacturer  to  improve  on  his  previous  year's  out- 
put. Most  of  these  changes  thus  introduced,  if  not  all, 
have  without  question  added  very  greatly  to  the  value 
of  the  lightning  arrester,  but  chief  among  them  must 
be  named  the  introduction  of  the  aluminum  arrester, 
quite  a  few  of  which  have  been  installed  during  this 
year.  This  design  marks  a  very  radical  departure 
from  anything  which  has  heretofore  been  on  the  mar- 
ket, though,  of  couT'se.  the  principle  has  been  in  ex- 
perimental use  for  some  little  time  past,  in  that  all 
previous  arrangements  of  spark  gaps,  series  resist- 
ance, magnetic  blowouts,  etc.,  etc.,  have  been  entirely 
eliminated  in  favor  of  an  arrangement  of  aluminum 
plates  immersed  in  a  suitable  electrolyte,  hence  the 
name  of  aluminum  cell  arrester. 

The  principle  upon  which  this  most  ingenious  equip- 


ment depends  is  simply  that  it  is  possible  to  form  a  film 
on  the  surface  of  an  aluminum  plate,  by  a  charging 
process  somewhat  similar  to  that  used  in  storage  bat- 
teries, which  film  will  have  the  remarkable  property 
of  preventing  any  current  flow  through  it  until  the 
voltage  be  raised  to  a  certain  critieal  or  maximum 
value.  As  soon,  however,  as  the  potential  across  the 
film  reaches  this  critical  point  the  resistance  of  the 
film  practically  disappears,  allowing  a  heavy  current 
to  flow  until  the  potential  goes  below  the  critical  point, 
whereupon  the  current  flow  ceases,  due  to  a  reappear- 
ance of  the  film  resistance,  and  normal  conditions  are 
restored.  It  will  thus  be  easily  seen  that  this  new  de- 
sign is  .just  about  as  beautiful  an  example  of  an  elec- 
trical safety  valve  as  could  well  be  imagined;  its  action 
corresponding  exactly  with  the  mechanical  safety 
valve  on  a  steam  boiler  or  an  air  reservoir.  This  being 
the  case,  it  is  more  than  likely  to  prove  a  highly  satis- 
factory form  of  arrester,  and  to  mark  an  epoch  in  the 
art  of  protection  against  lightning  and  other  similar 
high  potential  strains,  because  that  is  simply  what  the 
prol)lem  consists  of,  namely,  to  get  a  device  which  will 
discharge  freely  as  soon  as  a  certain  potential  strain 
is  reached,  and  which  will  internii>t  that  discharge  and 
reset, itself  ready  for  the  next  cycle  of  operations  as 
soon  as  the  potential  goes  down  to  normal. 


Death  from  Electric  Shock 

In  view  of  the  daily  increasing  use  of  electricity, 
and  the  consequently  greater  chances  for  coming  in 
contact  with  wiring  carrying  voltages  that  may  be 
dangerous  to  life,  the  question  of  electric  shock  and 
its  consequences  is  naturally  most  important.  For  a 
long  time  back  there  has  been  considerable  discus- 
sion as  to  the  minimum  voltage  which  will  produce 
fatal  results,  also  as  to  what  is  the  exact  action  of  the 
current  which  causes  death.  One  frequently  hears  the 
claim  that  110  volts  will  kill  you,  based  on  instances 
where  death  has  resulted  from  contact  with  110  volt 
wires,  but  it  goes  almost  without  saying  that  in  cases 
like  this  the  shock  was  not  between  wire  and  wire,  but 
between  wire  and  ground,  and  that  it  was  much  higher 
than  110  volts,  due  to  a  cross  with  some  foreign  and 
high  potential  wire  at  some  not  very  distant  point.  A 
possible  exception  to  this  is  that  the  surprise  of  the 
shock,  supposing  that  it  came  from  only  110  volts,  was 
so  great  as  to  produce  heart  failure,  but  it  is  generally 
conceded  that  this  can  take  place  only  in  the  case  of 
persons  already  troubled  with  a  very  weak  heart. 
Death  under  such  circumstances  cannot  be  charged 
against  a  110  volt  circuit,  any  more  than  could  a  moist 
tropical  climate  be  blamed  for  the  death  of  a  consump- 
tive who  refused  to  keep  away  from  it.  Another  theory 
that  was  seriously  broached  at  one  time,  but  which  we 
believe  is  not  maintained  by  later  investigations,  was 
that  different  nationalities  were  affected  by'  .shocks  in 
a  markedly  different  degree,  it  being  said  that  Swedes 
were  frequently  killed  by  2'i0  volts,  though  it  never 
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affected  olher  nion  workiiii;  iiloiiirsii1<'  IIumu.  Thon  500 
volts,  our  standard  railway  potential,  has  often  been 
accused  of  fatal  effoets,  thonsrh  wo  nndorstund  that 
practically  no  well  authenticated  eases  of  death  from 
that  potential  can  be  found.  The  next  standard  higher 
voltage,  namely,  1,100,  may  or  may  not  bo  fatal,  de- 
pending to  a  great  extent  on  the  eontaet  made  with  it, 
but  there  is  one  thing  certain,  and  thai  is,  that  it  is 
approaching  uncomfortably  near  the  potential  used  at 
executions,  namely.  1,400  to  1.700  volts.  The  very  com- 
mon 2,000  volt  primary,  or  anything  higher,  is  as  near 
certain  death  as  one  can  wish  for.  providing  the  con- 
tact with  it  be  anything  but  the  merest  touch.  As 
opposed  to  this,  though,  there  are  some  fairly  well 
authenticated  cases  of  recovery  after  prolonged  con- 
nection with  lilies  of  l.'i.OOO  volts,  or  oven  somewhat 
higher. 

"While  the  voltage  is  always  spoken  of  as  cause  of 
death,  it  must,  of  course,  be  remembered  that  it  is  the 
current  flow  produced  by  the  voltage,  and  not  the  latter 
itself,  which  does  the  damage.  Hence  the  truth  of  the 
remark  that  the  half  ampere  of  current  in  an  incan- 
descent lamp  will  kill  a  man.  Tt  probably  will,  but  it 
takes  a  lot  more  than  the  110  volts  which  is  producing 
that  current  in  a  lamp  tn  make  the  same  amount  of 
current  flow  through  the  human  body,  from  w^hich  it 
follows  that  the  110  volt  wires  Avill  not  even  hurt  you. 
let  alone  produce  death.  Tt  is  not  definitely  known 
.iust  how  the  current  acts  on  the  body  to  produce  death, 
thoueh  investiga*^ions  which  have  been  carried  on  indi- 
cate that  the  action  is  to  stop  the  beating  of  the  heart. 
From  this  it  follows  that  the  actual  result  of  a  shock 
depends  to  nuite  an  extent  on  the  points  of  contact,  a 
i^urront  flowing,  say.  from  the  hand  to  the  shoulder 
beinsr  muoh  less  likely  to  result  in  death  than  one  which 
passed  through  or  near  the  heart,  for  instance,  from 
the  shoidder  to  the  foot.  This  effect  on  the  heart  is 
not  accompanied,  so  far  as  is  at  present  known,  by 
any  destruction  of  the  various  tissues  of  the  body,  ex- 
cept for  the  hums  at  the  point  of  contact,  though  at 
one  time  it  was  thought  that  there  was  considerable 
ac+ion  on  the  blood,  resulting  in  more  or  less  coagula- 
tion. In  this  connection  it  should  be  noted  that  a 
srreat  many  death?  from  shocks  received  while  work- 
ins  on  poles  are  due.  in  all  probability,  to  the  fail  which 
almost  invariably  results,  and  not  to  the  shock  itself. 
Recognizing  this.  Continental  practice  ealls  for  the  con- 
stant Tise  of  life  belts,  in  fact  we  understand  that  in 
Germany  it  is  illegal  to  climb  without  them.  Doubt- 
less many  otherwise  fatal  accidents  are  thus  averted, 
and  if  so  the  practice  could  be  extended  to  other  coun- 
tries with  great  benefit. 

The  treatment  of  those  suffering  from  xtioek  is  al- 
most identical  with  that  prescribed  for  cases  of  drow^n- 
ing.  namely,  clear  the  chest  and  throat  of  all  impedi- 
menta in  the  shape  of  collar  and  shirt,  and  they  try  to 
make  the  patient  breathe.  The  detail  dirt'Ctions  for 
this  naturally  cannot  be  given  in  this  space.   Suffice  it 


to  say  that,  as  immediate  and  continuous  ticatment  is 
the  great  secret  of  success,  it  is  the  clear  duty  of  every- 
one connected  with  electrical  plants  to  familiarize 
themselves  with  the  proper  method  of  procedure  in 
such  cases.  This,  of  course,  does  not  mean  that  medical 
help  can  be  dispensed  with,  as  on  the  contrary  a  doctor 
.slundd  be  set  for  at  once,  but  in  the  meantime  the  lack 
of  treatment  in  the  first  fifteen  or  twenty  i»*»'\ites  can 
probably  do  more  harm  than  the  best  of  doctors  can 
afterwards  overcome  by  hours  of  the  hardest  work. 
The  other  point  to  be  emphasized,  after  that  of  instant 
attention,  is  perserveranee.  Don't  give  up,  except  after 
long-continued  effort,  as  the  process,  while  very  slow, 
will  frequently  yield  the  desired  results  in  apparently 
hopeless  cases, if  .you  do  but  keep  at  it. 

The  Dion  Subaqueous  System 

The  electric  lighting  of  entrances  to  harbors  or  chan- 
nels has  long  been  standard  in  connection  with  light- 
houses, but  a  system  has  recently  been  devised  which, 
according  to  the  claims  made  for  it.  is  going  to  entirely 
revolutionize  our  present  methods.  The  new  plan, 
designed  by  a  Mr.  Dion,  of  Wilkesbarre.  Pa.,  is  to  put 
the  lights  under  the  water,  instead  of  above  it.  using  a 
number  of  comparatively  small  units,  the  light  from 
which  would  be  directed  straight  upwards  towards  the 
surface,  the  channel  thus  being  marked  by  a  series  of 
bright  dots  on  the  water. 

It  is  naturally  quite  impossible  to  form  any  opinion 
as  to  how  far  the  proposed  system  will  be  a  success 
until  it  has  been  tried  in  actual  practice  for  some  time, 
but  on  the  face  of  it  the  plan  certainly  has  some  strong 
points  in  its  favor.  Chief  among  these,  to  begin  with, 
would  be  that  of  first  cost,  which  obviously  is  very 
much  in  favor  of  Mr.  Dion's  proposed  arrangement;  in 
fact,  it  would  also  have  a  big  advantage  as  far  as  main- 
tenance was  concerned.  Then  again  the  weather  would 
have  no  effect  on  it.  as  large  bodies  of  water  are  always 
quite  calm  after  you  get  a  little  below  the  surface, 
which  would  be  an  important  point.  Another  feature 
of  very  great  value  would  be  the  ability  to  so  control 
the  lights,  one  after  the  other,  as  to  render  it  possible 
to  guide  a  friendly  vessel  into  a  harbor  ^vithout  giving 
any  clue  to  a  hostile  fleet.  In  fact,  so  many  advantages 
can  be  enumerated  on  behalf  of  the  proposed  layout 
that  it  will  doubtless  be  investigated  very  thoroughly, 
there  being  innumerable  sitiiations  where  it  could  be 
installed  to  great  advantage. 


Sir  Thomas  Shaughnessy.  president  of  the  Canadian 
Pacific  Railway,  says  that  the  company  has  spent  $10,- 
000.000  double-tracking  the  line  between  "Winnipeg  and 
Thunder  Bay  in  the  last  year.  It  will  now  start  on 
similar  work  to  the  coast,  for  which  $50,000,000  of  new 
stock  was  voted  recently.  The  company  is  preparing 
to  operate  trains  over  the  mountains  for  700  miles  by 
electricity  generated  by  w^ater  power. 
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The  Height  of  Platforms  for  Street  Cars 

Recommendations  Adopted  by  American 
Street  and  Suburban  Railway  Association. 


At  the  annual  convention  of  the  American  Street 
and  Interurban  Railway  Association  held  at  Atlantic 
City  during  the  week  of  October  19th,  one  of  the  inter- 
esting subjects  brought  up  for  discussion  was  the 
report  of  the  committee  upon  standardization.  This 
committee  dealt,  among  other  things,  with  the  height 
of  platforms  on  the  cars,  and  recommended  as  follows : 
"That  the  standard  height  of  platforms  for  interurban 
cars  from  the  top  of  rail  to  the  top  of  platform  floor  be 
51  inches,  and  that  the  height  for  city  cars  from  the  top 
of  rail  to  the  top  of  platform  be  31  inches." 

Regarding  the  height  of  car  steps  the  committee's 
report  said  that  the  heights  of  car  steps  are  controlled 
almost  entirely  by  a  number  of  different  factors  con- 
nected with  the  equipment  of  the  car,  such  as  the  diam- 
eter of  the  wheels,  the  character  of  the  motor  equpi- 
ment  and  the  kind  and  height  of  the  draft  rigging,  etc. 
On  account  of  the  differences  both  in  eqiupment  and 
conditions,  there  is  wide  variation  in  dimensions.  In 
view  of  these  facts  the  committee  did  not  consider  it 
advisable  at  present  to  go  farther  than  to  recommend 
what  it  considered  good  practice  as  regards  heights  of 
car  steps. 

With  this  limitation,  they  suggested  the  following 
as  recommended  practice  for  interurban  cars : — 


Height  from  top  of  rail  to  top  of  tread  of  first 

step  not  to  exceed   17  ins. 

Height  from  top  of  rail  to  top  of  tread  of  second 

step  not  to  exceed   29  " 

Height  from  top  of  rail  to  top  of  tread  of  third 

step  not  exceed    40  " 

Height  from  top  of  rail  to  top  of  platform  floor 

not  to  exceed    51  " 

The  committee  made  similar  recommendations  for 
the  heights  of  steps  on  city  ears  as  follows: — 
Height  from  top  of  rail  to  top  of  first  step  not 

to  exceed    17  ins. 

Height  from  top  of  rail  to  top  of  second  step  not 

to  exceed    31  " 

Height  from  riser  from  top  of  vestibule  floor  to 

floor  of  city  car   10  " 

Height  from  top  of  rail  to  top  of  third  step  not 

to  exceed    40  " 

Height  from  top  of  rail  to  vestibule  floor  not  to 

exceed    51  " 

height  of  raise  from  vestibule  platform  to  floor 

of  car   10  " 


Several  representatives  of  the  Ontario  Railway  and 
Municipal  Board  "were  present,  and  entered  into  the  dis- 
cussion on  the  heights  of  steps.  Mr.  J.  H.  F.  Wyse, 
engineer  for  the  board,  said  that  this  subject  v^^as  of 
especial  interest  to  Canadians  at  the  present  time,  as 
the  citizens  of  several  large  cities  were  asking  the  Com- 
mission to  lower  the  steps  of  city  ears.  He  explained 
that  the  Commission  occupied  the  same  position  toward 
the  public  and  the  railways  as  state  railway  commis- 
sions do  in  the  United  States.  He  said  that  some  of 
the  most  prominent  physicians  of  Canada  had  stated 
under  oath  that  the  high  steps  were  injurious  and 
dangerous,  and  the  demands  of  the  people  could  not  be 
ignored.  He  said  that  the  question  concerned  some 
twenty  roads  in  Ontario,  and  that  the  Board  was  desir- 
ous of  obtaining  all  the  light  possible  on  the  subject. 


He  thought  that  17  inches  was  too  high  for  the  first  step 
and  demonstrated  this  by  saying  that  this  was  but  a 
trifle  lower  than  the  chair  upon  which  the  delegates 
were  sitting. 

President  Simmons  read  a  letter  from  Dr.  Howard 
Kelley,  of  Baltimore,  Md.,  entering  a  protest  against 
the  recommendation  of  the  committee  making  the  first 
step  17  inches  from  the  rail.  He  said  this  was  too  high 
for  the  comfort  of  women,  children  and  old  people,  and 
h^  said  a  lower  step  would  expedite  entrance  and  exit. 

Mr.  H.  W.  Blake,  a  member  of  the  committee,  stated 
that  the  New  York  State  Association  had  gone  into  the 
subject  thoroughly  some  years  ago  and  had  reached  the 
same  decision  as  the  present  committee.  The  committee 
realized  that  many  roads  could  not  adopt  these  meas- 
urements, hence  they  were  recommended  simply  as 
good  practice  and  not  as  definite  standards. 

Mr.  Adams  pointed  to  some  of  the  limitations  on 
city  cars.  In  eastern  cities  they  are  limited  to  about  8 
feet  as  the  width  across  sills,  and  many  roads  could  not 
get  even  this  width  on  account  of  narrow  devil  strips. 
This  limited  the  radiation  of  trucks,  which  in  turn  lim- 
ited the  height  of  steps.  Certain  roads  overcome  the 
difficulty  by  using  maximum  traction  trucks,  but  with 
severe  grades  this  is  impracticable. 

Mr.  Olds  said  that  in  Milwaukee  the  trolley  wire 
must  be  18  feet  above  the  rail.  With  the  insulated  trol- 
ley base  used  for  single  phase  work  the  limitations  are 
very  narrow.  They  use  36-inch  car  wheels  with  a  clear- 
ance from  wheels  to  car  floor  of  4  inches,  while  the  floor 
is  2  inches  thick,  thus  giving  42  inches  from  top  of  rail 
to  top  of  floor.  This  is  about  all  they  can  get,  and  it  is 
9  inches  less  than  the  height  of  51  inches  proposed  by 
the  committee  for  interurban  cars.  In  order  to  get  the 
proper  headroom,  the  Milwaukee  company  is  working 
to  get  the  car  floor  down  to  40  inches  and  possibly  38 
inches,  and  this  can  be  done  by  the  use  of  33-inch  car 
wheels.  This  plan  would  give  a  low  step.  Mr.  Olds 
agreed  that  many  steps  were  too  high,  and  frequently 
on  unpaved  streets  or  in  boarding  an  interurban  ear  in 
the  country,  a  woman  was  obliged  to  step  22  to  24 
inches,  which  was  altogether  too  high.  He  said  that  the 
Chicago  roads  were  having  trouble  with  high  steps  on 
the  new  pay-as-you-enter  cars. 

Mr.  Roberts  thought  the  Toronto  companies  could 
get  a  14-inch  first  step  if  desired,  as  they  were  not  lim- 
ited by  subways. 

Mr.  Windsor  made  a  motion  to  add  the  words  ' '  not 
to  exceed"  in  the  recommendations  regarding  heights 
of  city  and  interurban  car  steps.  This  motion  was 
adopted. 


The  Toronto  Street  Railway  is  feeling  elated  at  the 
result  of  the  international  fender  test  held  in  Pittsliurg, 
Pa.,  when  the  Watson  fender  was  awarded  the  highest 
number  of  points  for  efficiency.  The  Watson  fender  is 
practically  an  output  of  the  railway  company,  as  the 
inventor  made  the  appliance  in  the  company 's' shops. 


It  is  said  that  there  is  one  telephone  for  every  24 
persons  in  the  Island  of  Guernsey.  The  svstem  has  been 
in  use  since  1898. 
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The   Hydro  -  Electric   Accumulator  Apparatus 

An  Interesting  Paper  on  a  New  Subject,  Read  by 
Edward  Richards  before  Toronto  Section  A.I.E.E. 


Any  apparatus  or  plant  Tor  the  storage,  directly  or 
iiuliroi'tly.  of  olootrii'  energy  may  serve  either  one  or 
both  of  two  purposes.  1.  It  may  be  charged  and  car- 
ried simply  as  a  reserve  against  breakdowns  or  inter- 
ruptions in  the  service.  2.  It  may  be  discharged  at  cer- 
tain periods  of  maximum  demand,  supplementing  the 
generating  capacity  of  the  plant,  and  again  charged 
during  corresponding  periods  when  the  demand  is  less 
than  the  capacity  of  the  genei'ators.  An  electric  stor- 
age battery  cannot  serve  both  of  the  above  purposes 
up  to  its  capacity.  If  it  is  used  on  regular  charge  and 
discharge,  it  cannot  at  the  same  time  be  held  in  reserve. 
The  plants  for  the  two  separate  purposes  would  be  con- 
sidered as  separate  investments.  On  the  other  hand,  a 
hydro-electric  storage  plant  of  any  given  capacity  may 
serve  both  of  the  above  uses  according  only  as  it  has 
reserve  water  in  storage  after  the  regular  day's  dis- 
charge. In  the  case  of  an  electric  storage  battery  in 
railway  service,  these  periods  of  discharge  are  frequent 
and  of  short  duration.  A  battery  for  the  transfer  of 
load  in  a  light  and  power  plant  would  discharge  only 
once  per  day  in  all  likelihood  and  for  any  material 
reduction  in  demand  on  ordinary  load  curves,  this  dis- 
charge would  have  to  extend  over  an  hour  or  more. 

A  large  electric  storage  battery  for  a  discharge 
extending  over  a  period  greater  than  one  hour  is  an 
impracticability,  because  of  the  excessive  investment 
required.  Hydraulic  storage,  therefore,  presents  the 
only  possible  medium  for  load  curve  correction  in  ordi- 
nary lighting  and  power  work.  The  reason  for  this 
lies  in  the  fact  that  in  such  a  storage  plant  the  only  two 
items  of  investment  affected  by  the  period  of  daily  dis- 
charge are  those  for  reservoirs  and  pumping  plant. 
From  the  standpoint  of  the  steam  plant  engineer  the 
idea  is  in  no  sense  a  feasible  one,  because  he  deals  with 
energy,  and  he  must  choose  a  medium  for  the  storage 
of  his  energy  with  an  efficiency  as  high  as  can  be 
obtained.  In  hydro-electric  plants  where  the  eonserva- 
tion  of  water  is  necessary  and  possible,  this  method  of 
storage  will  be  of  no  interest,  because  of  its  low  effi- 
ciency, but  in  cases  where  water  is  not  a  consideration 
or  cannot  be  stored,  such  a  plant  may  under  certain 
conditions  prove  to  be  an  auxiliary  of  considerable 
economic  value. 

It  will  be  evident  to  all  that  the  most  favorable  field 
for  such  an  undertaking  w^ould  be  in  connection  with 
an  expensive  hydro-electric  generating  plant  supplying 
power  over  a  long  transmission  line  in  a  power  market 
where  fuel  cost  and  other  conditions  make  it  possible 
to  supply  economically  a  load  of  very  low  load  factor. 
In  such  a  case  there  is  a  combination  of  heavy  invest- 
ment in  generating  station  and  transmission  line,  with 
a  load  curve  on  which  a  storage  plant  may  be  worked 
with  a  relatively  small  reservoir  investment.  It  will 
also  be  clear  that  as  the  general  investment  decreases 
and  the  load  factor  increases  it  becomes  more  and  more 
unlikely  that  the  idea  can  be  applied  economically. 
A  suitable  site  would  be  a  prime  requisite.  Natural 
conditions  must  be  such  as  would  make  the  construction 
of  "water  reservoir  or  reservoirs  as  simple  and  inexpens- 
ive as  possible.  Both  upper  and  low^er  levels  should  be 
large  flat  surfaces  to  avoid  large  variations  in  head. 
The  difference  of  level  between  these   two  surfaces 


should,  of  course,  be  as  great  as  possible.  The  nature 
of  the  soil  of  the  upper  level,  and  in  some  cases  of  the 
lower,  should  be  such  as  to  retain  the  water  to  as  great 
an  extent  as  possible,  and  there  must  be  water  available 
to  compensate  for  leakage  and  evaporation. 

The  plant  itself  would  combine  turbines,  turbine 
pumps  and  electric  generators  and  motors.  Inquiries 
have  been  made  of  European  turbine  manufacturers  as 
to  the  feasibility  of  a  double-ended  unit,  in  which  the 
electric  generator  would  serve  also  as  a  motor  for 
pumping.  Doubt  was  expressed  as  to  the  possibility  of 
constructing  clutches  capable  of  carrying  such  capaci- 
ties as  would  be  desirable,  and  of  being  readily  discon- 
nected. They,  however,  advised  running  either 
hydraulic  unit  dry  while  the  other  would  be  working. 
The  full  load  efficiency  of  such  a  combination  would 
range  somewhere  between  50  and  55  per  cent.,  but  as 
no  ordinary  load  curve  would  permit  of  working  at  full 


K.W, 
leooo 

14-000 

13000 
I20OO 

Hooa 

lOOOO 

r- 

eooo 

5COO 
4000 
^000 

zooo 

ICQO 

f  i 

NOON 


A  Typical  Large  Power  Market  Curve. 

load,  except  at  peak  hours,  without  small  unit  capaci- 
ties, the  actual  average  efficiency  might  range  between 
40  and  45  per  eent. 

The  most  favorable  load  curve  for  the  application 
of  such  a  storage  plant  is  one  with  a  relatively  large 
short  hour  commercial  lighting  load  overlapping  the 
ten-hour  motor  load.  A  curve  without  any  such  peak 
would  present  an  unlikely  field  for  the  application  of 
any  such  treatment.  The  accompanying  curve  is  that 
of  a  well-known  large  power  market  reduced  in  the 
equal  proportions  throughout.  It  shows  a  compara- 
tively high  load  factor,  namely,  67  per  cent.,  on  the 
upper  winter  day  curve,  and  75  per  cent,  on  the  lower 
summer  day  curve.  The  upper  curve  could  be  rectified 
to  12,000  k.w.  demand  by  a  plant  with  a  generator 
capacity  of  4,000  k.w.,  with  an  average  overall  eflfi- 
ciency  of  conversion  of  40  per  cent.  The  summer  day 
demand  could  be  reduced  to  10,000  k.w.  under  similiar 
conditions,  utilizing  2.400  k.w.  of  generator  capacity. 

The  problem  of  determining  whether  hydro-electric 
storage  could  be  made  an  auxiliary  of  any  value  or  not, 
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might  be  classified  under  one  of  four  heads  as  relating 
to  cases  where  (1)  the  contract  is  on  the  basis  of  the 
yearly  maximum  demand;  (2)  the  contract  is  on  the 
basis  of  the  monthh'  demand  within  certain  limits,  as 
in  the  case  of  the  contract  between  the  Hydro-Electric 
Power  Commission  and  the  Ontario  Power  Company ; 
(3)  the  contract  is  the  basis  of  the  metered  energy;  (4) 
users  and  producers  of  the  power  are  combined  in  the 
same  interests.  It  will  be  noticed  that  these  four  cases 
are  classified  in  the  order  of  their  simplicity. 

In  the  first  case  the  annual  reduction  in  the  cost  of 
the  purchased  power,  afifected  by  the  plant,  is  to  be 
balanced  against  the  annual  fixed  and  operating 
charges  on  the  storage  plant.  In  such  a  case,  with  such 
a  load  curve  as  the  one  here  presented,  4,000  k.w.  would 
represent  the  annual  reduction  in  demand,  and  nothing 
would  be  gained  by  reducing  the  summer  demand 
below  12,000  k.w.,  the  storage  plant  practically  lying 
idle  during  the  months  of  minimum  summer  demand. 

In  the  second  case,  the  average  of  the  reductions  in 
monthly  demands  must  be  balanced  against  the  annual 
cost  of  the  storage  service.  With  the  accompanying 
curve  the  maximum  reduction  is  4,000  k.w.,  the  mini- 
mum is  2,400  k.w.,  and  the  average  would  approximate 
3,200  k.w.,  assuming  that  the  curve  of  demand  would 
vary  evenly  between  the  two  curves  shown. 

In  the  third  ease  such  a  method  of  storage  could  be 
of  no  economic  value  to  the  purchaser,  but  might  be 
applied  on  behalf  of  the  producer  and  vendor.  It  will, 
however,  be  seen  that  such  a  basis  of  purchase  is  an 
entirely  abnormal  one  in  the  case  of  any  hydro-electric 
enterprise  in  which  such  a  consumer  represents  any 
large  proportion  of  the  total  output  of  the  plant. 

In  the  fourth  instance  the  case  is  much  more  com- 
plicated. The  development  may  be  of  a  nature  where 
a  very  large  part  of  the  total  investment  for  generat- 
ing plant  is  fixed  for  all  outputs,  or  it  may  be  such  that 
the  investment  is  more  nearly  proportioned  to  the  out- 
put. If  a  storage  plant  could  be  installed  to  supply  a 
certain  portion  of  the  daily  demand  more  cheaply  than 
the  corresponding  generating,  transforming  and  trans- 
mission plant,  it  would  be  given  the  preference. 

In  the  above  cases  no  mention  has  been  made  of  the 
value  of  reserve  capacity  of  such  a  plant  in  eases  of 
interruption  of  the  service  over  the  transmission  line. 
This  value  would  range,  depending  on  the  class  of  cus- 
tom supplied,  from  nothing  up  to  the  cost  of  a  similar 
service  from  any  other  source  of  reserve  power,  such  as 
storage  batteries,  reserve  steam  or  gas  plants.  In  con- 
sidering a  reserve  steam  or  gas  plant  it  should  be 
noticed  that  the  hydraulic  storage  plant,  to  effect  a 
4,000  k.w.  reduction  in  winter  demand  on  such  a  curve 
as  here  presented,  must  supply  power  over  a  period  of 
twelve  hours.  The  operating  cost  of  a  steam  or  gas 
plant  for  a  similar  service  would  be  a  serious  item. 

If  a  site  were  available  with  ample  water  storage 
for  any  considerable  reserve  after  the  ordinary  day's 
run,  such  reserve  water  would  warrant  the  installation 
of  considerable  spare  capacity  simply  for  reserve. 
These  reserve  units  could  ordinarily  be  operated  as 
synchronous  condensers,  and  in  that  capacity  pay  their 
own  fixed  and  operating  charges  many  times  over. 

In  conclusion,  it  may  be  stated  that  upon  investiga- 
tion it  will  be  found  that  there  are  sites  suitably  located 
which  may  bo  developed  for  such  a  purpose  to  work  on 
such  a  curve  as  the  one  here  illustrated,  which  may  be 
developed  with  high-class  equipment  for  a  working 
capacity  of  4,000  k.w.,  reserve  equipment  for  3,500  k.w. 
additional,  with  water  in  storage  for  15,000  k.w.  hours 
at  the  end  of  any  full  day's  run,  for  a  capital  outlay  not 


exceeding  $400,000.  The  annual  cost  of  the  service 
would  not  exceed  $8  per  horsepower  of  actual  average 
reduction  in  monthly  demand  in  the  station  on  the 
K.V.A.  or  apparent  power  basis,  if  the  power  factor 
could  be  corrected  between  the  limits  of  80  and  90 
per  cent. 


City  Engineer  Rust  has  advised  the  Board  of  Con- 
trol that  some  action  should  be  taken  to  prevent  the 
Toronto  Electric  Light  Company  from  erecting  poles 
and  lines,  and  constructing  underground  work,  in  view 
of  the  fact  that  the  city  will  soon  supply  electricity  to 
the  citizens.  "Would  it  not  be  advisable  to  take  steps 
to  prevent  the  Electric  Light  Company  from  carrying 
on  this  work,  which  will,  of  course,  result  in  duplicate 
lines  and  conduits  being  placed  on  the  streets?"  Mr. 
Rust  asked.  It  seems,  however,  that  the  city  has  not 
the  necessary  power  to  prevent  the  T.  E.  L.  Co.  from 
extending  its  service. 


Mr.  Wm.  Meredith,  an  American  consulting  hy- 
draulic engineer,  has  prepared  a  report  on  the  suitabil- 
ity of  the  .Jordan  River,  Vancouver  Island,  as  an  addi- 
tional source  of  supply  for  electric  power  for  the 
British  Columbia  Electric  Street  Railroad  Company. 
The  company  has  made  an  appropriation  of  $1,500,000 
to  establish  an  additional  power  plant  on  the  Jordan 
River  as  soon  as  a  suitable  location  can  be  found,  as 
more  power  is  necessary  in  Vancouver,  B.C. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce 
reports  contain  the  Following  trade  enquiries.  Readers 
of  the  "Electrical  News"  may  obtain  the  names  of 
enquirers  by  writing  us,  enclosing  stamped  envelope 
and  stating  number  of  enquiry: — 

1587.  Electrical  Supplies. — A  firm  of  general  import 
merchants  wish  to  hear  from  Canadian  manufacturers 
of  electrical  supplies  suitable  for  English  use,  such  as 
lamps,  motors,  etc. 

1611.  Dry  Cells. — A  Manchester  electrical  firm  will 
be  glad  to  correspond  with  Canadian  manufacturers  of 
dry  cells. 

1643.  Engineering  Goods. — A  well-connected  firm  of 
engineers'  agents  and  merchants  in  the  north  of  Eng- 
land ask  for  catalogues  from  Canadian  manufacturers 
of  mechanical  appliances  or  engineering  requisites  suit- 
able for  English  use. 

1656.  Engineering  Goods. — A  firm  of  general  mer- 
chants and  agents  are  seeking  the  agency  in  the  norlh 
of  England  for  Canadian-made  engineering  goods. 

1671.  Belting. — A  Yorkshire  firm  manufacturing 
leather  machine  belting,  main  driving  and  dynamo 
belts,  fire-hose,  waterproof  and  india-rubber  goods,  etc.. 
wishes  to  extend  business  connections  in  Canada. 

1679.  Agency. — A  Birmingham  firm  manufacturing 
every  description  of  electrical  api)liances  Avishes  to  get 
into  touch  with  a  thoroughly  enterprising  and  energetic 
firm  of  undoubted  stability  in  Canada  to  take  up  their 
Canadian  agency. 


Messrs.  Henry  Birks  &  Sons  have  placed  on  order 
for  25  single  glower  Nernst  lamps  through  the  Cana- 
dian Westinghouse  Co.'s  Vancouver  office.  This  is  in 
addition  to  the  iiinltiph'  glower  lamjis  installed  previ- 
ously. 
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The  Electrification  of  the  Welland  Canal 


Illumination  and  Lock  Gate  Operation  from 
over  One  Hundred  Five  Horse  Power  Motors. 


Dominion  Power  and  Transmission  Company's  Power  House. 


Since  the  Dominiou  Government  gained  control  of 
the  Welland  Canal  in  1841,  many  improvements  have 
been  made  in  its  equipment: 

The  entire  length  of  the  canal  is  now  electrically 
illuminated,  requiring  over  600  are  lamps. 

The  latest,  and  one  of  the  most  important  improve- 


Transformer  Station  at  Thorold,  Showing  Reinforced  Concrete 
Pole  and  Method  of  Lamp  Suspension. 

ments  made  since  the  opening  of  the  canal,  is  the 
installation  of  lock  opening  and  closing  mechanisms, 
which  are  operated  by  induction  motors.  The  motors 
are  directly  geared  to  the  mechanisms,  which  operate 
the  gates  through  a  friction  clutch,  the  whole  being 
housed  in  galvanized  iron  boxes  or  covers  at  each  lock, 
where  the  attendant  merely  has  to  throw  in  the  reverse 
or  forward  switch  for  opening  or  closing,  special 
switches  being  provided,  the  handles  of  which  extend 
outside  of  the  housing  within  easy  access  of  attendant. 
The  old  method  of  opening  by  manual  labor  required 


about  six  minutes  for  each  pair  of  lock  gates,  while 
with  the  new  machanisms  operated  by  induction 
motors,  the  time  taken  is  only  35  to  40  seconds.  This 
means  a  saving  in  time  to  a  vessel  going  through  the 
canal,  of  about  three  hours,  besides  eliminating  tedious 
waits  and  delays  in  the  locks. 


Showing  Motor  Geared  to  Mechanism. 

There  were  required  for  this  work  over  one  hundred 
5-horse-power  motors,  and  tenders  were  asked  by  the 
Department  of  Railways  and  Canals,  each  manufac- 
turer submitting  a  motor  for  test.  The  Packard  Elec- 
tric Company,  Limited,  St.  Catharines,  was  awarded  the 
contract.  The  motors  are  the  squirrel  cage  type.  220 
volts  3  phase,  1,200  revolutions,  with  special  shaft  for 
gearing  to  mechanism. 

Special  attention  was  given  to  this  matter  of  insula- 
tion, the  coils  being  thoroughly  impregnated  by  the 
vacuum  process,  after  being  placed  in  position  in  the 
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slots,  rendering  them  impervious  to  moisture,  and  the 
mechanical  strength  being  such  as  to  reduce  the  liabil- 
ity of  burn  out  from  any  cause  to  a  minimum.  Ex- 
perimental tests  were  made  to  prove  the  insulation, 
and  after  prolonged  and  repeated  immersions,  convinc- 
ing proof  was  given  that  the  motors  are  peculiarly 
adapted  for  operation  in  damp  places. 

The  current  required  for  operating  the  motors  is 


150  ft.  Reinforced  Poles,  on  which  several  Power  Circuits 
Cross  the  Canal. 

supplied  by  the  Dominion  Power  and  Transmission 
Company,  Limited,  from  their  Decew  Falls  power 
house  situated  about  two  miles  from  the  city  of  St. 
Catharines.  It  is  transmitted  along  the  canal  at  2,200 
volts,  and  fifty-five  of  The  Pakard  Electric  Co.'s  latest 
Core  type  transformers,  ranging  in  capacity  from  five 
to  twenty-five  kilowatt,  are  used  to  reduce  the  voltage 
to  that  required  for  the  motors. 

The  Welland  Canal  has  up  to  date  cost  $26,000,000 
for  constniction.  It  has  25  locks,  2  pair  of  guard  gates 
and  23  bridges.  The  distance  covered  is  26  3-4  miles 
and  the  difi'erence  in  level  is  326  feet. 


Electrification  of  the  N.  Y.,  N.  H.  &  H.  Railroad. 

William  S.  Murray,  electrical  engineer  of  the  New 
York,  New  Haven  and  Hartford  Railroad  Co.,  which 
has  been  operating  the  Westinghouse  single-phase  elec- 
tric railway  system  on  a  part  of  its  lines  during  the 
last  two  years,  in  discussing  their  experiences  with 
electrifications,  says : — 

"The  most  commercially  valuable  answer  as  to  the 
success  of  electrification  on  the  New  Haven  is  written 
in  the  actual  operating  schedule  in  the  electrification 
zone.  The  train  minute  delays  suffered  to-day  by  elec- 
trical operation  arc  but  a  small  percentage  of  those  in- 
curred during  the  period  of  steam  operation.  As  the 
zone  limits  in  our  ease  were  not  a  terminal  proposi- 
tion, the  application  of  the  direct  current  showed  itself 


to  be  impracticable.  On  account  of  errors,  always 
common  to  initiative  work,  the  first  few  months'  opera- 
tion has  been  a  period  of  interruption  which  has  na- 
turally been  annoying  both  to  the  road  and  the  public. 
To-day  the  delays  have  disappeared  by  the  removal  of 
their  cause. 

"The  wisdom  of  the  purchase  of  a  locomotive  con- 
sisting of  two  individual  half  units,  the  whole  or  half 
unit  being  operative  by  a  single  crew,  has  proved  itself 
in  the  ability  of  the  road  to  handle  75  per  cent,  of 
traffic  with  half  unit  locomotives,  using  the  whole  unit 
on  the  remaining  25  per  cent,  of  trains,  whose  weight 
demands  the  full  drawbar.  Should  future  require- 
ments see  the  advantage  of  extension  of  electrification 
east  of  Stamford,  the  system  is  designedly  applicable. 

"As  to  the  saving  in  cost  of  operation  as  compared 
with  steam,  I  would  state  that  operation  to-day  has 
not  been  of  a  sufficient  length  of  time  to  make  this 
comparision.  It  may  be  interesting  to  note,  however, 
that  by  exhaustive  investigation  I  have  found  that  one 
pound  of  coal  burned  under  the  boilers  of  our  central 
station  produces  twice  the  drawbar  obtained  by  one 
pound  of  coal  biirned  in  the  fire-boxes  of  the  steam 
locomotive,  or,  in  other  words,  the  fuel  bill  for  electric 
traction  is  one-half  of  that  required  for  steam  traction. 
Other  economies  will  arrive  in  the  low  cost  of  main- 
tenance and  repairs  of  the  electric  locomotive  as 
against  steam  locomotives. 

"The  density  of  traffic  is,  of  course,  the  paramount 
feature  as  to  the  savings  to  be  effected  by  electrifica- 
tion. It  is  not  to  be  forgotten  .that,  in  electrifying,  in- 
terest, depreciation,  insurance  and  taxes  follow  closely 
on  the  heels  of  the  capital  investment  in  equipment  and 
material  necessary  to  electric  operation.  The  heavier 
the  traffic,  the  greater  will  be  the  economies  derived 
from  the  two  above-mentioned  sources. 

"The  greatest  value  to  be  experienced  by  electrifi- 
cation will  be  in  the  tremendously  increased  traffic 
capacity  of  the  present  track  mileage,  due  to  the  facil- 


5  H.  P.  Packard  Type  "D"  Induction  Motor. 
Used  in  Welland  Canal  Equipment. 

ity  electricity  offers  in  making  rapid  main  line  and 
yard  train  movement,  or,  stated  in  another  way,  it  is 
thus  immediately  seen  that  electrification  will  permit 
a  tremendous  increase  of  traffic  without  an  increase 
of  track  mileage,  and  thus  roads  which  are  faced  with 
the  requirements  of  handling  their  congested  traffic  by 
laying  new  tracks,  which,  of  course,  is  the  most  ex- 
pensive procedure  on  account  of  right-of-way  difficul- 
ties, will  be  led  into  providing  an  equal  capacity  by 
electrification  of  the  old  trackage." 
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St.  Johns  Electric  Light  Company's  Equipment 

Description  of  the  Plant  Which  Supplies  Light 
for  the  Towns  of  St.  Johns  and  Iberville,  Quebec. 

Illustrations  of  the  plant  of  the  St.  Johns  Electric. 
Light  Co.,  Limited,  at  St.  Johns,  P.Q.,  are  published 
herewith.  Up  to  three  and  a  half  years  ago,  this  com- 
pany operated  a  single  phase,  133  cycle  steam  plant. 
They  then  contracted  with  the  IMontreal  Light,  Heat 
A-  Power  Co.  for  a  supply  of  power  at  their  Chamhly 
power  house  on  the  Eichelieu  river,  twelve  miles  below 
St.  Johns.  The  company  then  constructed  from  St. 
Johns  to  Chanibly,  a  three-phase,  25, 000- volt  line, 
bringing  water  power  up  to  St.  Johns.     In  December 


St.  Johns  Electric  Light  Company — The  Power  House. 

1904  they  began  to  give  a  24-hour  service,  and  have  con- 
tinued it  successfully  up  to  the  present  time.  At  Cham-' 
bly  the  company  have  special  connections  with  the 
Montreal  Light,  Heat  &  Power  Co.  Their  line  runs 
I  arallel  with  the  Chambly  canal  and  the  Richelieu  river. 
The  pole  line  is  designed  to  carry  two  8-phase  36-inch 
triangl-3  lines.  In  the  transformer  house  the  company 
have  an  equipment  of  lightning  arresters  and  a  25,000- 
voh  oil  switch  and  transformers.  After  entering  the 
transformer  house  the  current  is  carried  to  the  switch- 
board in  the  engine  and  generator  room  of  the  steam 
plant. 

The  steam  plant  consists  of  two  250  horse -power 


St.  Johns  Electric  Light  Company — Engine  and  Generator 
Room  of  Steam  Plant. 

boilers,  two  200  horse-power  Lenard-Ball  tandem  com- 
pound condensing  engines,  belted  to  one  120  K.W. 
3-phase  60  C3'cle  S.K.C.  and  one  115  K.W.  8-phase, 
60  cycle  Allis-Chalmers-Bullock  generators.  Each  en- 
gine has  its  own  condenser  and  pump  and  each  gener- 
ator its  own  exciter.  The  steam  plant  is  used  as  an 
auxiliary  and  also,  to  take  care  of  peak  loads.  The 
switchboard  was  designed  so  as  to  be  as  simple  as  pos- 
sible. It  has  a  double  set  of  three-phase  bus-bars  placed 
on  the  floor  at  the  rear  of  the  board  in  a  sort  of  chamber 
which  ensures  perfect  safety  when  working  behind  the 
board.  This  is  an  inexpensive  way  of  getting  rid  of  the 
danger  of  having  bus-bars  mounted  upon  the  rear  of 
the  board  frame. 

The  St.  Johns  Electric  Light  Co.  supply  both  St 


St.  Johns  Electric  Light  Company — Tne  Transformer  House. 
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Johns  and  Iberville,  which  is  on  the  opposite  side  of 
the  river.  The  combined  population  is  about  8,000.  The 
company  have  about  5,000  lights  connected  and  about 
200  horse-power  in  motors.  Mr.  F.  A  .Chisholm,  whose 
portrait  is  published  herewith,  is  managing  director  and 
secretary-treasurer  of  the  company.  Mr.  R.  S.  Kelsch, 
C.E.,  Montreal,  has  been  consulting  engineer  for  the 
company  for  a  number  of  years.  The  president  of  the 
company  is  Mr.  James  O'Cain,  St.  John's. 


■ 


The  St.  Johns  Light  Co.  has  recently  acquired  at 
a  sheriff's  sale  the  plant  of  the  St.  Cesaire  and  Iber- 
ville Hydraulic  and  Power  Co.,  of  St.  Johns.  This 
company  had  had  a  very  unfortunate  career.  It  was 
formed  to  bring  power  from  the  Yamaska  River.  The 
company  fixed  prices  at  a  very  low  figure,  which  was 
said  to  be  lower  even  than  the  cost  of  production,  and 
financial  trouble  followed.    The  plant,  having  been 


sold  by  the  sheriff,  was  acquired  by  a  party  who  con- 
tinued to  run  at  the  low  prices,  which  led  to  further 
financial  difficulties,  and  a  second  time  the  plant  was 
sold  by  the  sheriff,  and  acquired  in  the  interest  of  the 
old  established  St.  Johns  Light  Co.  The  town  of  St. 
Johns  has  now  made  a  contract  with  this  company  for 


F.  A.  Chisholm,  Managing  Director  and  Secretary- 
Treasurer,  St.  Johns  Electric  Light  Co. 

seven  years,  and  established  prices  for  commercial 
lighting,  which,  although  very  low,  considering  the  cost 
of  production  in  St.  Johns,  still  will  probably  enable 
a  dividend  to  be  earned  on  the  invested  capital,  which 
has  been  impossible  heretofore. 

The  first  sale  of  the  St.  Cesaire  &  Iberville  plant 
was  at  a  price  of  .$20,000  in  1906,  and  the  second  sale 
was  for  $15,000  in  August,  1908. 


The  Dodge  Monufacturing  Co.,  of  Toronto,  Limited, 
have  issued  a  new  catalogue,  No.  B7,  giving  full  details 
and  prices  of  their  power  transmission  machinery  and 
elevating  and  conveying  machinery  for  all  purposes. 
The  catalogue  is  well  bound  in  limp  cloth  and  extensi- 
ively  illustrated.  It  will  be  useful  to  anyone  in  need 
of  such  classes  of  machinery. 


13 


CANADIAN    ELECTRICAL  NEWS 


Some  Practical  Notes  on  Transformer  Testing 

Ideas  obtained  after  experience  of  various  methods. 
Paper   by    E.  M.  Wood,    in   "  Applied  Sciente." 


It  is  not  tlio  intiMition  of  llu>  writer  to  try  to  write  a 
treatise  on  the  subject  of  transformer  testing,  but  to 
offer  a  few  praoieal  notes  based  on  experience  on  cer- 
tain methods,  whieh  do  not  oouie  witliin  the  scope  of  the 
instruction  siven  in  the  School. 

The  purpose  of  conunercial  testintr  is  twofold:  first, 
to  make  sure  that  the  construction  of  the  piece  of 
apparatus  is  mechanically  and  electrically  correct,  and 
secondly,  to  give  the  engineering  department  data  to 
cheek  the  correctness  of  their  designs,  constants,  etc. 
Tests  made  for  the  latter  purpose  are  visually  omitted 
on  apparatus  that  is  "standard."  that  is  on  apparatus 
of  winch  considerable  number  of  units  have  been  built 
to  the  same  specifications.  The  first  few  machines 
built  under  new  specifications  should  have  complete 
tests. 

The  fii"st  class  of  transformers  whose  testing  w^e  will 
discuss  is  the  small  '"lighting"  transformer,  usually  of 
less  than  100  k.Av.  capacity.  Since  these  are  turned 
out  in  comparatively  large  numbers  in  standard  sizes, 
voltages,  etc..  it  is  essential  that  the  tests  on  these 
should  be  sufficient  and,  at  the  same  time,  not  take  too 
much  time.  The  standard  tests  are  for  insulation, 
polarity,  conversion  or  voltage  ratio,  losses,  regulation 
and  heating.  The  insulation  tests  are  of  two  sorts:  the 
high  voltage  test  to  detect  grounds,  and  the  short  cir- 
cuit test.  This  latter  test  consists  in  applying  double 
or  triple  normal  voltage  to  the  secondary  winding  of 
the  transformer.  This  gives  double  or  triple  the  normal 
voltage  between  turns  in  the  winding  and  causes  a  short 
circuit  and  burn  out  if  the  insulation  between  turns  is 
weak.  To  avoid  large  exciting  currents  the  highest 
available  frequency  is  used.  (In  all  testing  depart- 
ments the  low-tension  side  is  called  the  "secondary" 
and  the  high-tension  side  the  "primary.") 

The  conversion  and  polarity  tests  check  the  proper 
winding  and  assembly  of  the  coils.  A  rather  neat 
scheme  for  taking  polarity  and  conversion  at  once  on  a 
transformer  of  standard  voltages  is  shown  in  Fig.  1. 

The  transformer  under  test  A  and  a  transformer  B 
of  the  same  voltages  and  ratio,  whose  ratio  has  been 
carefully  taken  by  voltmeters,  are  connected  in  paral- 
lel on  the  primary  side,  and  both  excited  from  a  suit- 
able transformer  C,  as  shown.  Then  each  secondary 
coil  of  A  is  connected  in  turn,  as  shown,  in  series  with 
the  standard  secondary  and  a  voltmeter,  so  that  if  the 
polarity  is  right,  the  units  of  the  two  coils  oppose  each 
other.  If  conversion  and  polarity  are  right  there  will 
be  no  voltmeter  reading.  The  voltmeter  should  be  pro- 
vided with  taps  in  its  resistance  so  as  to  give,  for 
example,  250,  15  and  3  volt  scales.  The  3  volt  scale  is 
necessary  to  show  whether  or  not  the  conversion  is 
exactly  correct,  but  when  first  connected  the  voltmeter 
switch  shoxild  be  on  the  250  volt  connection  (i.e.,  if  the 
transformers  have  about  the  standard  110  volt  second- 
ary coils),  so  that  the  meter  will  not  be  damaged  if 
the  polarity  happens  to  be  wrong.  Of  course,  a  wrong 
polarity  on  a  coil  will  show  by  adding  the  units  in- 
stead of  .subtracting,  and  the  meter  will  read  220  in- 
stead of  zero. 

Core  losses  and  copper  losses  are  taken  by  watt- 
meter by  well-known  methods.  Frequency  should  be 
correct  and  the  wave  shape  of  impressed  voltage  sinn- 


soidnl,  or  else  the  wave  shape  and  the  relative  core 
losses  due  to  this  shape  and  to  the  sinusoidal  ■wave 
should  be  known.  Since  the  readings  on  the  wattmeter 
are  small,  the  meters  should  be  connected  so  that  each 
meter  reads  exactly  what  it  is  intended  to  read ;  errors 
due  to  power  taken  by  other  meters  being  generally 
not  negligible.  Proper  connections  are  show^n  in  Figs. 
2  and  3. 

For  core  loss,  the  voltage  should  be  set,  then  the 
voltmeter  circuit  opened  and  watts  read,  then  watt- 
meter pressure  circuit  opened  and  exciting  current 
read.  In  the  impedance  copper  loss  test  the  current  is 
set  with  all  pressure  coils  open,  then  impedance  volts 
and  then  eopper  loss  watts  read  separately.  All  cur- 
rent coils  should  be  protected  by  short  circuiting 
switches.  This  is  a  precaution  that  should  "be  taken  in 
all  testing  work. 

The  heating  test  usually  consists  in  running  the 
transformers  in  pairs  under  core  loss  and  a  small  over- 
load copper  loss  for  a  couple  of  hours.  The  method  will 
be  considered  in  detail  later.  This  test  is  merely  a  load 
run  to  show  up  weak  spots.    The  tests  for  heating  are 
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made  w^hen  the  type  is  under  development,  and  not 
necessary  on  the  article  after  it  has  become  standard. 

Practically  the  same  tests  are  applied  to  large  power 
transformers.  However,  as  these  are  not  so  well  stand- 
ardized as  the  smaller  types,  special  methods  have  to 
be  employed. 

Conversion  is  best  taken  after  the  core  has  been 
built  up,  but  before  the  transformer  has  been  com- 
pletely assembled,  beeause  with  the  large  "slab" 
wound  transformers  with  many  coils  it  is  easy  to  get 
coils  interchanged,  or  wrong  way  around,  and  the 
transformer  has  to  be  torn  down.  The  best  procedure 
in  taking  conversion  is  to  first  make  out  from  the  wind- 
ing specifications  a  diagrammatic  scheme  of  the  wind- 
ings, showing  the  number  of  turns,  the  location  of  taps, 
ends  of  coils,  etc.  Then  a  suitable  number  of  turns  in 
a  coil  is  taken  as  a  primary,  a  voltage  of  so  many  (say 
2  or  10  or  w^hatever  is  convenient)  volts  per  turn  is 
impressed  and  voltages  on  the  other  sections  read. 
The  volts  per  turn  for  each  section  should  be  the  same. 
The  laying  out  of  the  scheme  for  taking  conversion 
requires  some  ingenuity  and  a  knowledge  of  the  meters, 
potential  transformers,  etc..  available.  Voltmeters  for 
this  purpose  should  be  kept  carefully  calibrated. 

Core  loss  is  taken  in  much  the  same  way  as  in  case 
of  small  transformers.  The  method  or  order  of  con- 
necting the  meters  in  circuit  is  scarcely  so  important  as 
meter  losses  are  negligible.  Wave  form  of  impressed 
voltage  is  as  important  as  before,  if  comparison  be- 
tween different  transformers  is  desired.    It  is  custom- 


ary  in  some  places  to  take  an  oscilligram  of  applied 
voltage  under  some  standard  conditions,  for  example, 
normal  voltage  on  transformer.  This  is  filed  with  the 
test  report  for  reference. 

Any  available  part  of  the  winding  with  sufficient 
number  of  turns  to  keep  within  reasonable  limits  the 
magnetizing  current  necessary  to  produce  the  normal 
voltage  core  flux,  may  be  used  as  an  exciting  coil,  and 
to  it  should  be  applied  its  proportion  of  the  normal 
working  voltage.    This  will  produce  normal  working 
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flux  in  the  core  and  normal  core  loss.  The  coil  should 
be  so  chosen,  if  possible,  that  its  voltage  is  less  than 
3,000  volts,  as  below  that  voltage  it  is  safe  to  use  resist- 
ance multipliers  in  the  pressure  circuit  of  the  watt- 
meter. These  are  more  satisfactory  than  the  potential 
transformer,  as  the  latter  does  not  have  its  primary  and 
secondary  voltages  in  exact  opposition  in  phase.  This 
causes  the  wattmeter  to  read  too  low. 

Copper  loss  and  short  circuit  impedance  volts  are 
taken  by  the  usual  short  circuit  test.  Resistance  of 
primary  and  secondary  windings  with  connections  for 
the  short  circuit  test  should  be  found,  and  the  con- 
nected and  observed  total  copper  loss  should  check 
very  closely. 

Resistance  may  be  taken  by  D.C.  drop  of  potential 
method,  or  by  Wheatstone  Bridge.  In  taking  resist- 
ance by  bridge,  it  is  advisable  to  keep  the  "battery 
key"  closed  until  the  reading  is  completed,  to  avoid  the 
great  self-inductive  "kick"  when  it  is  opened.  Inci- 
dentally, this  necessitates  the  use  of  a  good  battery  in 
connection  with  the  bridge.  For  the  P.  D.  method  a 
storage  battery  or  D.C.  exciter  may  be  used,  with  suit- 
able rhostats  in  series.  The  cores  of  large  transformers 
seem  to  possess  considerable  magnetic  inertia,  so  in 
order  to  avoid  disturbances  and  variations  of  the  volt- 
meter readings,  as  the  magnetism  in  the  core  is  gradu- 
ally built  up  by  the  effect  of  the  direct  current  in  the 
windings,  it  is  well  to  apply  current  up  to  about  twice 
the  value  it  is  intended  to  use,  hold  at  that  value  about 
a  minute,  then  reduce  the  current  to  the  required  value, 
and  close  the  voltmeter  circuit.  If  the  voltmeter  needle 
is  steady  and  does  not  "creep"  towards  lower  readings, 
the  meter  readings  may  be  taken.  In  order  to  damp 
out  variations  in  D.C.  current,  the  winding  that  is  not 
having  its  resistance  measured  may  be  short  circuited 
on  itself.  Connections  for  voltmeter  should  be  made 
nearer  the  winding  than  the  connection  points  of  cur- 
rent leads  and  transformer  leads.  This  arrangement 
insures  against  including  the  contact  resistance  of  the 
leads  in  the  resistance  of  the  transformer  coil. 

Heating  tests  on  power  transformers  are  necessarily 
made  with  more  care  than  on  lighting  types.  The  iron 
and  copper  losses  are  supplied  as  follows:  The  trans- 
formers are  connected  as  shown  in  the  diagrams  4  and 
5,  "bucking"  if  two  of  a  kind  ai-o  available,  and  "open 
delta"  on  the  primary  side  of  three  are  under  test. 

Take  the  case  where  two  are  under  test.  The  core 
losses  are  supplied  by  exciting  the  two  secondaries  in 
parallel,  up  to  normal  working  voltage,  by  a  suitable 


generator,  with  or  without  an  auxiliary  tarnsformer. 
The  impressed  voltage  is  adjusted  by  varying  the  field 
of  the  generator.  The  secondaries  should  be  connected 
in  series,  as  shown  in  the  diagram  No.  4.  This  causes 
the  primary  E.M.F.'s  to  be  opposing  each  other  or 
"bucking,"  and  the  voltage  across  the  two  is  zero.  If 
an  A.C.  voltage  at  any  convenient  frequency  be  applied 
here  equal  to  the  sum  of  "impedance"  voltages  of  the 
two  transformers  at  that  frequency,  full  load  amperes 
will  be  forced  through  primary  and  secondary  windings 
of  both  transformers,  for,  as  will  be  seen  by  the  dia- 
gram, the  secondary  connections  form  a  short  circuited 
secondary  to  this  primary  "impedance"  voltage,  as  in 
the  impedance  test.  This  current  then  supplies  the 
copper  loss,  and  does  not  unbalance  the  core  loss  seri- 
ously. This  "load"  current  may  be  supplied  by  a  sep- 
arate generator  or  by  the  "exciting"  generator,  but 
should  pass  through  a  transformer  with  strong  insula- 
tion between  primary  and  secondary,  even  if  the 
required  ratio  of  transformation  is  I  to  1.  This  is 
necessary  because  the  "load"  wiring  may  have  a  poten- 
tial against  ground  equal  to  the  high  tension  voltage 
of  the  transformer  under  test,  and  it  is  easier  to  insu- 
late against  this  in  a  transformer  than  in  a  generator. 
If  three  transformers  are  to  be  tested  they  are  con- 
nected as  shown  in  Fig.  5.  The  secondaries  are  excited  in 
delta  from  a  three-phase  generator,  and  the  primaries 
are  connected  in  open  delta  as  indicated  ,and  the  load 
current  introduced  into  the  open  "corner." 

Resistances  and  temperature  should  be  taken  before 
starting  the  heat  test.  The  transformers  may  be  put  on 
overload  copper  loss  until  the  oil  temperature  shows 
that  heating  is  about  to  final  value,  then  the  losses  are 
set  at  normal  value  and  the  cooling  medium  ("usually 
water)  introduced,  and  the  amount  adjusted  according 
to  guarantees.  When  it  is  reasonably  certain  that  this 
is  correct  a  resistance  may  be  taken,  and  the  conditions 
maintained  another  hour  or  so,  followed  by  a  final  hot 
resistance.  This  should  be  the  same  as  the  last  one. 
For  calculating  temperature  rise  by  resistance,  it  is 
best  to  base  calculations  on  change  of  primary  resist- 
ance. "Hot"  resistances  should,  if  possible,  be  taken 
with  same  meters  and  same  current  settings  as  the 
"cold"  resistances. 

Short  approximate  formulae  are  in  use  for  calcula- 


tion  of  temperature  rise  by  resistance.  One  of  these 
in  use  is  as  follows : — • 

Res.  hot  —  Res.  cold 

Rise  by  Res.  in  C°  =  

.0041  X  Res.  cold 
After  a  transformer  has  slightly  cooled  down  from  the 
heating  test  it  should  ])e  given  the  "high  voltage" 
ground  test.  This  consists  in  applying  from  two  to 
three  times  normal  working  voltage  between  primary 
and  grounded  (to  case  and  eore)  secondary,  and 
between  secondary  and  grounded  primary. 


L  A  i\  A  U  1  A  IN     E  li  K  V  'V  li  1  C  A  1j     JN  l^J  W  S 


The  testinsr  transformer  should  be  excited  from  n 
generator  of  suitable  voltacre.  so  that  the  jrenerator 
voltage  will  be  somewhere  near  its  normal  value  when 
the  high  tension  testing  voltage  is  correct.  This  allows 
the  generator  to  give  its  proper  -wave  t'onn.  This 
should  be  as  nearly  as  possible  a  sine  Avavo.  The  volt- 
age should  be  adjusted  by  means  of  the  generator  field 
rheostats,  and  never  by  rheostats  in  series  with  the  low 
tension  side  of  the  testing  transformer,  as  their  pres- 
ence there  changes  the  wave  shape.  Testing  voltage 
may  be  measured  by  spark  gap,  by  conversion,  or  by  a 
combination  of  the  two.  Tf  the  transformer  under  test 
be  insulated  from  ground  by  being  set  on  an  insulating 
platform,  the  middle  point  of  the  testing  transformer's 
high  tension  winding  may  be  grounded.  A  section  of 
this  winding  noxt  to  the  ground  may  safely  have  a  tap 
brought  out,  suitable  for  voltmeter  readings,  contain- 
1 

itig,  say    of  the  high  tension  turns  between  the 

1000 

tap  and  the  ground.  This  gives  a  measure  of  the  high 
tension  voltage.  The  voltmeter  readings  should  be 
checked  by  spark  gap  under  actual  conditions  of  test. 

The  procedure  in  applving  high  voltage  test  to  a 
large  transformer,  then,  is  as  follows:  The  testing 
transformer  is  connected  to  the  transformer  under  test, 
one  terminal  to  primary  winding,  the  other  to  second- 
ary winding  and  ease.  Across  these  leads  is  connected 
the  needle  gap.  These  reduce  the  effective  spark  gap 
length  by  an  amount  that  must  be  found  experiment- 
ally. If  the  testing  voltage  is.  say.  100,000  volts  or  less, 
the  trap  is  set  at  the  required  length  according  to 
A.T.E.E.  curve,  for  fresh  needle  points.  With  trans- 
former connected  in  circuit,  the  voltage  is  increased 
gradually  by  generator  field  control  and  the  voltmeter 
reading  carefully  watched  until  the  gap  first  snaps. 
Voltmeter  reading  before  the  "jump"  is  carefully 
noted,  and  the  field  lowered  to  zero.  Then  the  gap  is 
opened  wide  and  the  voltage  gradually  brought  up  till 
the  same  voltmeter  reading  is  obtained,  held  one  minute 
and  gradually  lowered  to  zero.  It  should  take  at  least 
three  minutes  to  bring  voltage  from  zero  to  required 
testing  voltage.  Sudden  changes  of  voltae'e  should  be 
strictly  avoided.  For  voltage  of  over  100,000  the  pro- 
cedure is  slightly  different.  The  spark  gap  may  be 
2 

set  at  —  testinor  voltage.    Carefullv  break  down  this 
3 

trap,  noting  voltmeter  reading.    Having  separated  the 

3 

needles,  bring  up  the  voltage  to  — ,  the  former  reading 

2 

''orrected  for  calibration  of  the  meter. 

After  a  transformer  has  stood  insula+ion  test  ]i 
should  be  run  under  normal  voltao-e  for  a  sufficient  time 
to  make  it  evident  that  it  has  suffered  no  damage  from 
the  test. 


Messrs.  Lonemans.  Green  &  Co..  London,  Eng..  have 
nublished  a  book  unon  "Radiotpleffraphv  and  Radio- 
+elenhonv."  for  students  and  operators,  written  by  G 
\.  Flemino'.  M.A..  D.Sc,  F.R.S..  of  the  University  of 
London.  The  book  is  designed  to  be  a  small  manual 
explaining  the  scientific  principles  underlying  radio- 
telecrraphy  in  general  and  to  be  suitable  for  the  use  of 
students,  practical  operators  and  the  g-eneral  reader.  It 
is  extensively  illustrated,  and  will  prove  of  much  use 
to  those  who  make  a  study  of  this  subject. 


W.  C.  Edwards  &  Co.'s  Electric  Equipment. 

The  new  plant  of  W.  C.  Edwards  &  Co.  at  New 
l-'dinburgh  is  one  of  the  most  complete  lumber  mills 
in  Canada,.  It  is  modern  in  all  respects  and  in  none 
more  so  than  in  its  power  equipment.  The  power  plant 
is  situated  on  the  lower  level  of  the  site  in  one  corner, 
partly  under  the  flooring  mill.  Power  is  supplied  from 
three  1,500  horse-power  hydro-turbine  generators,  two 


W.  C.  Edwards  &  Co.'s  Plant — Interior  of  Planing  Mill. 


200  horse-power  exciter  sets  and  two  1,000  horse-power 
steam  boilers  with  dutch  ovens  for  burning  the  refuse. 
It  is  the  intention  of  the  company  to  sell  to  the  city 
and  other  manufacturers  all  their  surplus  power.  All 
machines  used  in  the  plant  will  be  the  most  modern 
of  their  kind.  Those  in  the  sash  and  blind  factory  will 
have  individual  motors  belt  connected,  those  in  the 
planing  mill  will  be  direct  connected  to  their  own  in- 
dividual motors. 

The  planing  mill  machinery  consists  of  the  following : 
One  McGregor-Gorley  forming  saw  (three  saws),  one 
Tower  trimmer  (four  saws),  one  rip  saw  (two  saws), 
one  McGregor-Gorley  timber  sizer  (four  sides),  one 
Berlin  No.  89  hard  wood  floorer,  one  Connel  &  Dangler 


W.  C.  Edwards  &  Co.'s  Plant— One  of  the  Turbines 
and  Generators. 


60-inch  band  resaw,  two  S.  A.  Woods  No.  24  matchers, 
one  double  55  exhaust  fan  "Stirling."  These  are  direct 
connected  to  motors  of  proper  size,  the  combined  motors 
having  235  horse-power  plus  25  per  cent,  for  overload. 
The  sash,  door  and  blind  factory  is  at  present  being 
fitted  up  with  65  machines  of  varied  makes  and  charac- 
ter. The  combined  motors  will  furnish  410  horse-power 
for  this  building,  plus  25  per  cent,  for  overload.  About 
400  horse-power  motors  will  be  required  for  the  flooring 
mill. 
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All  motors  throughout  the  entire  plant  are  of  the 
Allis-Chalmers-Bullock  type,  three-phase,  a.c.  60  cycles, 
550  volt  motors,  varying  in  size  from  three  to  seventy- 
five  horse-power.  The  buildings  were  erected  by  the 
Trussed  Concrete  Steel  Company  of  Canada,  Ltd. 


Winnipeg  Electrician's  Report. 

The  following  interesting  report  was  presented  to 
the  Winnipeg  City  Council  by  Winnipeg's  Chief  Elec- 
trician, Mr.  F.  A.  Cambridge : — 

While  south  and  east  recently  I  looked  into  several 
matters  affecting  my  department,  which  I  ask  leave  to 
report  as  follows :  Street  Lighting. — I  investigated 
two  new  applications  of  arc  lighting  that  have  recently 
been  brought  out,  namely,  the  Luminous  Arc  Lighting 
System  and  the  Daniels  Boulevard  Lighting  System. 
The  former  is  installed  in  Toledo,  Ohio,  where  some 
1,670  lamps  of  that  type  are  in  successful  operation. 
The  light  is  a  pure  w^hite,  and  the  distribution  and  dif- 
fusion almost  perfect.  I  consider  this  system  to  be 
especially  useful  on  business  streets  where  a  brilliantly 
lighted  thoroughfare  is  desired.  The  power  of  the 
lamp  is  greater  than  that  of  any  system  I  have  yet  seen, 
and  it  appealed  to  be  as  being  well  worth  looking  into 
further,  with  a  view  to  the  more  adequate  lighting  of 
Main  Street  and  Portage  Avenue. 

The  Daniels  system  was  evolved  by  the  superintend- 
ent of  the  Chicago  South  Park  Commission  lighting 
system,  and  was  the  outcome  of  efforts  to  provide  what 
would  not  only  be  an  effective  lighting  system  by  night, 
but  one  that  would  appeal  to  the  artistic  sense  by  day. 
The  arc  lamps  are  inverted,  and  are  enclosed  in  a 
20-inch  opal  ball  globe  mounted  on  a  reinforced  con- 
crete post  or  column  of  a  very  pleasing  design,  in  fact 
the  result  of  a  competition  instituted  by  the  Park 
Association  and  the  Chicago  Architectural  Club.  I 
visited  the  electric  lighting  plant  of  the  South  Park 
Commission  (which,  I  may  say,  is  a  model  one  in  every 
sense),  and  saw  a  number  of  lamps  in  operation.  The 
result  is  both  effective  from  a  lighting  standpoint  and 
pleasing  in  its  appearance.  As  the  lamps  are  only 
about  12  feet  from  the  ground,  the  light  is  well  dis- 
tributed under  the  trees,  without  shadows.  The  opal 
globe  tones  down  the  light  so  that  to  parties  driving  or 
motoring  especially  it  is  free  from  the  objectionable 
glare  of  other  forms  of  illuminants.  While  in  Cleve- 
land I  visited  the  works  of  the  company  exploiting  this 
system,  and  saw  several  types  of  concrete  posts.  T  also 
went  into  the  details  of  the  system  generally. 

I  consider  this  form  of  illumination  would  be  an 
ideal  one  for  Broadway  and  the  streets  running  south 
to  Assiniboine  Avenue,  which  are  all  very  poorly 
lighted  at  present.  The  wiring  has,  of  course,  to  be 
carried  underground,  but  as  the  city  cannot  continue 
the  present  service  much  longer  without  installing 
much  higher  poles  at  considerable  expense,  owing  to 
interference  of  trees,  and  as  for  the  same  reason  it  is 
considered  inadvisable  to  extend  the  overhead  system 
to  light  the  streets  running  south  from  Broadway,  I 
am  of  the  opinion  that  it  will  be  advisable  to  make 
arrangements  at  an  early  date  for  placing  underground 
ducts  and  cnbles  for  the  lighting  of  this  district.  I 
would  therefore  recommend  Ihis  system  to  your  favor- 
able consideration.  T1  would  also  be  especially  suitable 
for  lierhting  any  of  the  city  parks,  in  some  of  which 
it  could  be  installed  to  great  advantage. 

Fire  Alarm  and  Police  Telegraph  Service. — -A  num- 
ber of  matters  were  discusifsed  affecting  these  systems 


during  the  convention  of  the  Musieipal  Electricians' 
Association,  which  was  held  at  Detroit,  and  which 
proved  of  great  interest  to  your  Electrician,  especially 
in  view  of  the  proposed  establishment  of  a  police  patrol 
service  in  this  city.  With  that  in  view,  I  spent  some 
time  in  Celeveland  inspecting  a  new  police  telegraph 
system  installed  there  recently,  also  one  of  a  different 
type  in  St.  Paul.  I  also  examined  a  new  system  in 
Toledo.  Looking  for  a  suitable  design  for  our  proposed 
iron  posts  for  support  of  police  and  fire  alarm  boxes, 
the  neatest  and  best  post  was  seen  at  Toledo,  the  two 
boxes  being  mounted  on  one  post.  While  in  Toronto  I 
enquired  into  a  matter  of  a  special  telephone  system 
that  they  are  fitting  up  in  connection  with  the  high 
pressure  fire  service,  whereby  a  fire  department  officer 
can  reach  any  fire  station  from  telephones  mounted  in 
boxes  on  the  streets. 

A  matter  was  discussed  at  the  convention  which 
might  appear  trivial  to  those  not  connected  with  the 
service,  but  which  is  most  important,  namely,  the  pro- 
posal of  the  United  States  Government  to  change  the 
color  of  all  mail  boxes  from  green  to  red.  This  raised 
unanimous  protest;  every  member  being  requested  to 
have  his  own  city  petition  the  Government  against 
their  proposed  action.  I  would  again  urge  this  com- 
mittee to  endeavor  tn  induce  the  Federal  Government 
to  change  the  color  of  our  local  postal  boxes,  as  it 
Avould  save  much  confusion  and  loss  of  time  in  sending 
in  alarms  by  citizens. 

The  association  honored  the  City  of  Winnipeg,  in 
that  its  representative  was  placed  on  the  Executive 
Committee,  and  was  also  appointed  third  vice-president 
of  the  association.  While  in  Chicago  T  made  a  special 
study  of  sprinkler  alarm  systems,  and  received  consid- 
erable information  thereon.  I  hope  to  have  a  full 
report  on  this  before  you  at  the  next  meeting. 

Regulation  of  Electric  Wiring. — American  cities 
have  made  very  material  progress  in  the  matter  of 
removal  of  overhead  wiring,  considerable  progress 
being  noted  since  my  last  visit  east  three  years  ago.  I 
went  into  the  matter  with  several  members  of  the 
association,  and  also  went  over  part  of  the  city  of 
Toledo  with  the  city  electrician,  who  at  the  time  of  my 
visit  w^as  enforcing  on  ordinance  affecting  that  form  of 
construction.  In  that  city  immense  improvement  is 
noticeable,  particularly  in  the  lanes  and  alleys,  which 
not  only  removes  a  source  of  danger  and  hindrance  to 
the  fire  department,  hut  improves  safety  conditions  gen- 
erally, to  say  nothing  of  appearances.  It  is  also  noticed 
that  iron  or  steel  trolley  poles  are  in  general  use  in 
cities,  a  wooden  pole  being  hardly  ever  seen. 

The  important  matter  of  safe  wiring  in  the  installa- 
tion of  interior  electric  work  was  discussed  at  length 
by  the  association,  particularly  the  moving  machine 
hazard.  Tn  this  respect  and  also  as  to  general  interior 
wiring  the  city  of  Winnipeg  is  well  up  to  the  standard. 
The  most  important  recommendation  advanced  what 
that  of  compelling  the  use  of  iron  conduit  for  all  base- 
ments of  public  nnd  mercantile  buildings. 


E.  J.  Coster,  local  manager  of  the  Bell  Telephone 
Company  at  Prince  Albert.  Sask.,  has  received  news 
that  the  Bell  Company  are  now  busy  pushinsr  their 
long  distance  line  Forward  to  Dutch  Lake.  This  is 
patr  of  the  line  to  extend  from  Saskatoon  to  Prince 
Albert.  Already  a  number  of  miles  of  poles  have  been 
erected,  and  the  Bell  company  are  using  every  effort 
to  complete  the  work  this  fall. 
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New  Electrically  Equipped  Tin  Plate  Works 

First  in  the  World  to  be  Entirely  Diven  by  Electric 
Power.      Building   of   Steel,  Concrete  and  Stone. 


The  works  of  The  Canada  Tin  Plate  and  Sheet  Steel 
Company,  Limited,  at  ]\lorrisburir,  Ont.,  are  the  first 
of  the  kind  oroi'ted  in  Canada  for  the  production  of 
black  and  galvanized  sheet  steel,  tin,  terne,  black  and 
Canada  plate.  Tin,  boinsr  proof  against  ordinary  rust, 
or  corrosion  by  acids,  is  most  useful  for  culinary  pur- 
poses, but.  as  in  its  pure  state  it  is  both  soft  and  ex- 
pensive, it  forms  for  commercial  purposes  merely  a 
coating  over  copper  or  iron.   At  Morrisburg  the  metal 


iron  resistances  in  the  rotor  windings  and  gradually 
cutting  out  as  the  motor  comes  up  to  speed.  The  slip 
rings  are  shown  on  the  motor  shaft  on  the  side  oppo- 
site the  pulley,  the  connecting  cables  running  beneath 
the  floor  to  the  grids  which  are  not  shown  in  the  view. 
The  motor  is  provided  with  a  step  cone  pulley  grooved 
for  nine  9x7,  1%"  cotton  ropes.  The  driven  wheels 
are  each  22  ft.  in  diameter,  and  the  two  at  present  in 
use  weigh  20  tons  each  and  revolve  at  45  and  47i/o 


plates  are  rolled  to  the  requisite  weight,  and  then  go 
through  a  process  of  immersion  in  baths  of  the  pure 
tin.  The  equipment  for  hot  and  cold  rolling,  pickling, 
annealing,  tinning  and  galvanizing  are  all  arranged  for 
continuous  operation  with  a  minimum  of  labor. 

These  tin  plate  works  have  the  distinction  of  being 
the  first  in  the  world  to  be  driven  entirely  by  electric 
power.  The  current  is  supplied  from  the  plant  owned 
by  the  town  of  Morri.sburg.  The  electrical  equipment 
including  induction  motors,  switchboards,  transform- 
ers, etc.,  was  built  by  Allis-Chalmers-Bullock,  Limited, 
of  Montreal.  The  motors  are  of  the  wound  rotor  type 
and  of  specially  heavy  construction  in  order  to  give 
satisfactory  operation  under  working  mill  conditions. 

Figure  No.  1  shows  a  350  H,P.,  3  phase,  60  cycle 
motor  running  at  200  R.P.M.  directly  off  the  town 
mains  at  2.200  volts  and  operating  the  cold  roll  equip- 
ment.   Starting  torque  is  provided  by  switching  grid- 


R.P.M.  The  third  will  be  lighter  in  weight  and  revolve 
at  50  R.P.M.  Each  wheel  is  designed  to  run  direct 
connected  3  stands  of  22"  cold  rolls  and  the  conveyors 
between  them. 

Figure  No.  2  shows  two  motors  each  650  H.P.  three 
phase,  60  cycle  running  at  200  R.P.M.  directly  off  the 
town  mains  at  2,200  volts  and  operating  the  hot  mills. 
The  starting  torque  is  obtained  by  an  arrangement  of 
resistance  connected  similar  to  those  of  the  cold  roll 
motor.  Twenty-two  1%"  cotton  ropes  connect  each 
motor  with  a  30  ft.  flywheel  which  weighs  75  tons. 
Each  of  the  motors  is  designed  to  carry  four  sets  of 
26"  hot  mills.  These  mills  are  conneeted  in  train  direct 
to  the  large  wheel  by  means  of  18"  spindles  and  loose 
coupling  boxes. 

The  buildings  are  of  steel,  concrete  and  stone,  spaci- 
ous, well-lighted  and  ventilated.  The  plant  is  of  the 
most  improved  design  and  constructed  with  a  view  to 
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economical  production.  Mr.  N.  D.  Lewis,  the  general 
manager  together  with  Messrs.  Peacock  Bros.,  en- 
gineers, Montreal,  designed  the  lay-out.  Mr.  Lewis, 
together  with  Mr.  B.  B.  Tucker,  resident  engineer,  per- 
sonally supervised  the  construction. 


It  is  reported  from  Nebraska  that  the  Western 
Union  Telegraph  Company  is  making  arrangements 
with  telephone  companies  for  the  delivery  of  messages 
by  telephone  from  the  larger  towns  in  the  State  to 
places  where  no  telegraph  operator  is  employed.    It  is 


the  value  of  this  substance  in  connection  with  the 
wheat,  corn,  oats,  barley,  rye,  rice,  tobacco,  and  other 
crops.  Some  crops  have  been  doubled  by  its  use.  The 
present  plant,  which  is  of  5,000  tons  capacity,  is  only 
regarded  as  an  introduction  of  this  new  industry,  as 
plans  are  'already  in  preparation  for  the  establishment 
of  a  plant  of  20,000  tons  capacity. 


The  Pettingell-Andrews  Company,  Boston,  Mass., 
have  issued  a  catalogue  of  their  ignition  specialties, 
comprising  a  collection  of  coils,  switches,  etc.,  which 


Electrically  Equipped  Tin  Plate  Works.     Fig  2. 


expected  that  the  service  of  this  class  will  be  con- 
siderably extended  as  soon  as  definite  arrangements 
with  the  telephone  companies  are  made. 


One  of  the  many  industries  in  the  growing  city  of 
Niagara  Falls,  Ont.,  is  the  manufacture  of  cyanamide. 
Hundreds  of  men  are  now  employed  in  erecting  the 
permanent  buildings.  The  first  structure  erected  meas- 
ures 150  by  150  feet,  being  66  feet  in  the  highest  part. 
Three  other  buildings  have  been  started,  each  of  which 
will  be  100  feet  square.  Coke  and  lime  are  used  in  the 
manufacture  of  cyanamide  by  means  of  an  electric 
furnace,  the  resulting  compound  being  in  turn  pulver- 
ized and  combined  in  a  second  electric  furnace  with 
nitrogen  from  the  air  secured  by  a  special  process. 
The  material  thus  obtained  contains  20  per  cent,  in 
weight  of  nitrogen,  the  balance  being  the  coke  and 
lime  compound  which  serves  to  bind  the  nitrogen. 
This  compound  is  calcium  cyanamide,  and  when  sown 
in  the  soil  it  decomposes  and  dissolves  in  contact  with 
the  soil  moisture,  is  then  absorbed  through  the  roots  of 
the  plants  and  becomes  a  valuable  constituent.  Three 
years  of  actual  use  upon  farms  in  Europe  has  proved 


they  guarantee  to  give  perfect  satisfaction.  The  cata- 
logue contains  a  number  of  important  and  interesting 
facts  about  the  J.  &  B.  spark  coils  and  a  number  of 
other  specialties  handled  by  this  company.  It 
attractively  illustrated  and  interestingly  prepared. 


IS 


The  Stuart-Howland  Co.,  electrical  spplies  and 
specialties,  Boston,  Mass.,  have  leased  the  adjoining 
building,  Nos.  1,  2  and  3  Winthrop  Square,  and  12  to 
36  Otis  Street,  and  have  recently  moved  their  store  and 
office  to  that  address.  This  gives  them  greatly  increased 
space,  and  as  there  are  about  13,000  feet  on  each  floor 
with  over  326  feet  of  street  frontage,  the  premises  are 
unusually  light  and  admirably  suited  for  their  purpose 
while  the  large  floor  areas  enable  them  to  handle  goods 
with  greater  economy.  The  company  have  gone  to  a 
large  expense  in  fitting  up  each  department  of  their 
business,  and  their  facilities,  we  believe,  are  now  unsur- 
passed by  any  electrical  supply  house  in  the  United 
States.  They  have  recently  acquired  several  valuable 
agencies,  have  largely  increased  their  stock,  and  report 
that  business  is  considerably  in  advance  of  that  of  last 
year. 


TELEPHONE  TOPICS 

■ 


Election  Returns  in  Manitoba. 

W.  H.  Hayes,  the  Manitoba  telephone  commissioner, 
made  the  following  arrangements  for  distributing 
the  returns  over  the  telephone  wires: 

A  special  staff  of  operator  were  set  aside  and  sup- 
plied with  the  list  of  all  the  constituencies  and  their 
respective  candidates.  Anyone  calling  eontral  and  ask- 
ing for  election  returns  was  plugged  through  to  this 
special  staff,  who  gave  the  information  that  the  news- 
papei-s  were  willing  to  give  out.  In  case  a  party  called 
up  and.  asking  for  one  of  the  papers,  found  all  the  lines 
busy,  central  would  ask  if  it  was  election  returns  that 
they  wanted,  and  if  so  they  were  connected  with  the 
special  operators  The  regular  night  staff  of  operators 
was  increased  so  as  to  give  the  best  service  possible. 
People  out  in  the  country  were  able  to  utilize  the  tele- 
phone as  a  means  of  obtaining  election  news,  as  the 
different  exchanges  throughout  the  province  remained 
open  iintil  the  returns  were  in.  A  party  using  the 
long  distance  line  paid  toll  as  in  any  ordinary  case,  but 
had  this  convenience  that  he  did  not  have  to  call  the 
newspaper  offices,  but  by  being  connected  with  the 
sepcial  operators  was  given  just  as  reliable  returns  as 
he  could  obtain  elsewhere  and  in  quicker  time. 


The  Telephone  for  Train  Dispatching. 

Mr.  J.  Kent,  manager  of  the  C.  P.  R.  telegraphs, 
who  has  just  returned  to  Montreal  from  a  trip  to  Win- 
nipeg, states  that  telej^hone  lines  are  now  being  strung 
on  the  telegraph  poles  with  a  view  to  establishing  a 
complete  telephone  service  between  Montreal  and  Win- 
nipeg for  train  dispatching.  A  circuit  has  already 
been  established  from  Montreal  to  North  Bay  and  from 
North  Bay  to  Whitemouth.  By  the  time  that  the  oper- 
ating department  takes  over  the  new  double-track  be- 
tween Fort  William  and  Winnipeg — vphich  will  be  very 
shortly — the  telephone  circuit  with  Winnipeg  will  be 
ready.  The  telephone,  Mr.  Kent  says,  has  shown  itself 
to  be  admirably  adapted  for  dispatching  trains,  and 
already  in  the  United  States  over  seven  thousand  miles 
if  railway  are  controlled  by  it.  The  C.  P.  R.  had  al- 
ready utilized  the  telephone  very  largely  for  this  work, 
and  besides,  all  passenger  and  freight  trains  are  now 
provided  with  a  telegraph  apparatus,  which  enables  a 
train  at  once  to  communicate  with  the  nearest  operator 
in  the  event  of  an  accident. 


Saskatchewan's  Telephone  Arrang-ements. 

The  Saskatchewan  Government's  telephone  plans 
make  the  following  arrangements  for  rural  companies: 

Rural  telephone  companies  are  given  power  to  enter 
into  agreements  for  the  interchange  of  service  with 
any  other  telephone  company,  the  Commissioner  being 
empowered  to  enforce  an  agreement,  if  necessary. 

The  books  and  accounts  of  all  rural  companies  are 
subject  to  the  inspection  of  the  Commissioner,  or  his 
agents.  Said  books  and  accounts  to  be  closed  and 
balanced  on  the  31st  of  December  in  each  year,  and  in 
case,  after  providing  for  all  outstanding  liabilities  there 
remains  a  balance  of  cash  on  hand,  the  company  may 
declare  a  dividend  not  exceeding  eight  per  cent,  on  the 


paid-up  capital.  Any  surplus  remaining  after  the  pay- 
ment of  such  dividend  shall  be  employed  in  enlarging, 
extending  or  adding  to  the  company's  system. 

No  company  except  as  provided  for  by  the  act  shall 
be  organized,  incorporated  or  registered  under  the  laws 
of  the  Province  of  Saskatchewan;  and  all  companies 
organized  under  the  provisions  of  the  act  shall  be  ex- 
empt from  all  assessments,  rates  or  taxes. 

The  capital  of  any  one  company  shall  not  exceed 
$150  per  pole  mile  of  the  line  to  be  constriicted  by  the 
company,  but  with  the  consent  of  the  Commissioner, 
the  capital  may  be  increased  from  time  to  time  for  the 
purpose  of  enabling  the  company  to  add  to,  enlarge  or 
extend  its  system.  The  capital  shall  be  divided  into 
equal  shares  of  $25  each,  and  20  is  the  maximum  num- 
ber a  subscriber  can  hold.  Before  construction  is  be- 
gun, the  company  must  have  paid  up  an  amount  equal 
to  $20  a  share.  A  rural  company  cannot  refuse  ad- 
mission to  anyone  desiring  to  join  and  install  an  in- 
strument, provided  such  person  lives  in  the  commun- 
ity where  the  company  operates,  and  that  such  connec- 
tion does  not  exceed  a  cost  of  $50. 


Manager  K.  J.  Dunstan,  of  the  Bell  Telephone  Co.. 
at  Toronto,  notified  the  Board  of  Control  recently  that 
the  city  must  remove  all  fire  alarm  wires  attached  to 
the  company's  poles.  Secretary  McGowan,  of  the  Fire 
Department,  was  asked  to  try  to  arrange  the  matter 
with  the  company.  Recently  one  of  the  company's  line- 
men sustained  severe  injuries  by  coming  in  contact 
with  one  of  the  city  fire  alarm  wires  attached  to  one 
of  the  company's  poles  on  Huron  Street,  w^hich  was 
crossed  with  an  electric  light  wire,  and  thus  charged 
with  a  high  voltage. 


Fall  Inspection  and  Repairs. 

Damage  to  telephone  lines  may  be  anticipated  in  a 
large  number  of  districts  every  wdnter,  says  "Tele- 
phony." The  expense  incurred  in  taking  care  of  sec- 
tions of  the  plant  destroyed  during  .sleet  storms  is  in 
itself  a  serious  thing.  But  the  resultant  break-down 
of  the  service,  and  loss  of  poles  and  wnre,  also  tends  to 
create  in  the  minds  of  uninformed  observers  an  impres- 
sion that  a  telephone  plant  is  a  fragile,  cheap  thing 
which  cannot  stand  hard  knocks.  And  this,  in  not  a 
few  cases,  has  been  known  to  make  the  timid  ones  a  bit 
wary  of  telephone  investments. 

Telephone  men  know  that  really  extensive  damage 
to  any  single  plant  is  an  exceptional  occurrence,  and 
is  almost  invariably  due  to  the  existence  of  eonsti'uc- 
tion  which  is  not  up  to  standard.  But  that  explana- 
tion is  rather  unsatisfactory  after  the  damage  is  done. 
So  we  see  each  year  as  the  winter  months  approach 
that  an  increasing  number  of  companies  are  giving  very 
careful  attention  to  the  task  of  putting  their  open  wire 
plant  in  shape  to  withstand  the  severe  strains  of  the 
winter.  A  few  days'  work  by  a  gang  of  men.  under  the 
supervision  of  a  person  competent  to  figure  out  the  real 
necessities  of  the  situation,  will  be  sufficient  to  pull  up 
slack  cables,  guy  corner  poles,  or  those  exposed  to 
strong  transverse  winds,  replace  weak  cross-arms,  and, 
in  fact,  reduce  the  number  of  weak  spots  to  so  low  a 
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figure  as  to  make  the  probability  of  damage  very  small 
indeed.  Of  course,  the  modern  tendency  to  employ  ex- 
tensive underground  and  aerial  cable  distribution  in 
cities  and  towns  is  yearly  reducing  the  amount  of  win- 
ter damage.  But,  in  the  average  plant,  there  is  room 
for  much  improvement  in  existing  pole  line  construc- 
tion, and  the  systems  in  which  the  fall  bracing-up  is 
most  thoroughly  undertaken  are  usually  able  to  show 
a  better  surplus  at  the  end  of  the  year  than  their 
neighbors  who  take  chances. 


Battery  Call' System  for  Windsor,  N.  S. 

A  battery  call  system  has  been  installed  in  the  town 
of  Windsor,  N.S.,  in  a  new  ofSce  building  specially 
erected  for  the  purpose.  The  equipment  in  the  town 
has  been  rebuilt  with  new  poles,  cables  and  terminals  to 
provide  metallic  circuits  for  all  subscribers,  who  sign 
contracts  for  the  improved  service.  Two  100  pair 
underground  cables  are  run  out  from  the  office  to  a 
Gal       Two     Electrical  News. 

pole  on  the  street,  thence  run  in  opposite  directions  in 
100  pair  aerial  cables.  The  large  cables  gradually  taper 
down  to  50  and  25  pair  cables  at  the  thinly-settled  por- 
tions of  the  town.  The  open  wires  now  in  use,  with 
the  exception  of  the  long  distance  lines,  will  be  re- 
moved from  the  heavily  loaded  poles,  and  for  the  pur- 
pose of  maintaining  long  distance  lines  at  a  high  trans- 
mission efficiency,  the  policy  of  the  company  is  to  keep 
these  lines  in  open  wire  as  much  as  possible,  since  they 
are  few  in  number  relatively,  and  pass  through  many 
towns  en  route  to  their  destination.  At  the  present 
time  Windsor  is  conected  to  Halifax  by  two  metallic 
circuits,  one  copper  and  one  iron ;  connections  can  also 
be  had  with  Truro  and  all  points  east  in  the  Province 
and  New  Brunswick,  by  means  of  two  metallic  circuits 
to  Truro,  one  copper  and  one  iron.  In  the  other  direc- 
tion there  are  three  circuits  to  Hantsport,  two  running 
through  the  Valley,  one  copper  and  one  iron,  to  Digby, 
where  connections  can  be  made  to  Yarmouth. 


Bolton  Company's  Plans. 

The  recently  incorporated  Bolton  Telephone  Com- 
pany, Limited,  of  Bolton,  Ont.,  has  a  charter  covering 
the  townships  of  Albion,  Chinquacousy,  Gore  of  To- 
ronto, and  the  village  of  Bolton,  in  the  County  of  Peel, 
and  the  townships  of  Adjala  and  Tecumseh,  in  the 
County  of  Simcoe.  The  company  have  bought  out  all 
the  Bell  lines  in  these  townships,  and  are  centralizing 
their  service  at  Bolton,  where  they  have  a  joint  centre. 
At  present  they  have  140  telephones  in  place  and  about 
30  miles  of  line  have  been  built.  The  capital  stock  of 
the  company  is  $20,000,  which  is  divided  into  shares 
of  $25  each.  The  officers  of  the  company  are :  A.  H. 
McFall,  president;  Robert  Smith,  secretary-treasurer; 
W.  A.  Caldwell,  electrician;  F.  N.  Leavens,  local  office 
manager,  and  H.  A.  Rutherford,  director. 


The  long  distance  line  from  Regina,  Sask.,  to  Antler, 
a  distance  of  200  miles,  will  probably  be  completed  this 
fall.  The  gang  constructing  the  line  are  averaging  over 
three  miles  per  day,  and  have  covered  as  much  as  five 
miles  in  a  day.  For  the  building  of  this  line  7,200  poles 
have  been  ordered  and  104,800  miles  of  wire.  This  is 
the  first  long  distance  line  to  be  built  by  the  Saskat- 
chewan government. 


The  capital  stock  of  the  Russell  Telephone  Com- 
pany, of  Russell.  Man.,  has  been  increased  from  $5,000 
to  $25,000. 


Central  and  Exchang>e  Notes. 

Work  has  been  started  on  the  installation  of  a  tele- 
phone system  at  Swift  Current,  Sask. 

A  movement  is  on  foot  at  Rossland,  B.C.,  to  organ- 
ize an  Independent  telephone  company. 

The  Leeds  Rural  Telephone  Company  are  extending 
their  lines  from  Seeley's  Bay  into  Pittsburg. 

A  400  line  common  battery  cable  telephone  plant 
will  be  installed  at  Wolseley,  Sask. 

The  Milestone-North  East  Telephone  Company  has 
been  incorporated  at  Milestone,  Sask.,  with  a  capital  of 
$5,000. 

The  Gary-Milestone  Telephone  Company  has  also 
been  incorporated  at  Milestone  with  a  capital  of 
$5,000. 

Tenders  for  the  construction  of  a  rural  telephone 
line  at  Killarney,  Man.,  were  taken  until  October  15th 
by  J.  M.  Baldwin,  secretary-treasurer. 

The  telephone  line  extending  from  Barss  Corner, 
Lunenburg,  N.S.,  through  Maplewood  and  Parkdale,  is 
nearing  completion. 

The  Waterford,  Ont.,  Council  have  passed  a  by-law 
granting  a  franchise  to  the  Norfolk  Telephone  Com- 
pany. 

Tenders  were  received  by  J.  M.  Baldwin,  secretary- 
treasurer,  until  October  12th,  for  the  construction  of  a 
rural  telephone  line  running  from  Killarney,  Man. 

Plans  for  the  new  telephone  exchange  at  Portage 
la  Prairie,  Man.,  have  nearly  been  completed  by  S. 
Hooper,  Provincial  Architect,  Winnipeg. 

Plans  are  being  made  to  organize  a  local  telephone 
company  to  build  a  system  in  the  town  of  Dundurn, 
Sask.,  with  rural  lines  to  adjacent  districts.  E.  J. 
Me?licke  is  interested. 

The  Alberta  Provincial  Government  has  commenced 
the  erection  of  a  new  telephone  line  from  Red  Deer  to 
Pine  Lake,  a  distance  of  about  25  miles.  A  second  line 
is  being  built  to  Hill  End. 

Engineer  Guibault  is  installing  a  system  of  200 
line  capacity  at  Swift  Current,  Sask.,  and  some  120 
miles  of  rural  line,  averaging  one  subscriber  to  the 
mile. 

The  Cranbrook  Electric  Light,  Power  and  Tele- 
phone Company  of  Cranbrook,  B.C.,  has  received  a 
contract  to  install  a  telephone  system  in  the  muni- 
cipality of  Fernie. 

The  County  Council  has  granted  a  franchise  to  F. 
Reinke  and  C.  Shaver  to  erect  a  telephone  line  between 
Aneaster,  Ont.,  and  Waterdown,  Ont.,  a  distance  of 
aboiat  21  miles.  The  cost  of  the  system  is  estimated  at 
about  $10,000. 

The  telephone  system  being  installed  at  Virden, 
Man.,  in  the  municipality  of  Wallace  will  be  connected 
with  the  government  system  there  and  at  Elkhorn.  The 
municipality  will  be  responsible  for  all  long  distance 
business  originating  on  its  lines.  ¥.  C.  Menlove  is  sec- 
retary-treasurer. 

A  telephone  company  has  been  formed  in  Cran- 
brook, B.C.,  to  be  known  as  the  Kootenay  Telephone 
Company,  Limited,  which  will  be  capitalized  at  $200.- 
000.  It  has  purchased  the  Cranbrook  Telephone  Com- 
pany's system  and  will  operate  within  the  boundaries 
of  British  Columbia. 
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An  Automatic  Train  Controller. 

The  Price  Automatic  Train  Controlling  System, 
which  is  tho  invention  of  Mr.  11.  W.  Price,  of  the  Elec- 
trical Engineering  department  of  the  University  of 
Toronto,  is  a  unique  system  wliereby  collisions  are  pre- 
vented between  railway  trains  by  means  of  an  auto- 
matic electrical  system.  In  the  working  out  of  the 
system  two  pi-incipal  parts  have  been  evolved.  The 
first  is  an  equipment  on  the  track  at  intervals  through- 
out the  sections  requiring  protection,  the  duty  of  which 
is  to  work  automatically  for  the  control  of  trains  in 
ease  of  their  undue  proximity.  The  second  is  an  equip- 
ment on  each  locomotive,  the  duty  of  which  is  to  slow 
down  or  stop  a  train  automatically  when  the  equipment 
has  been  started  into  operation  by  the  track  equipment. 

The  rails  of  track  equipped  with  this  system  are 
divided  into  blocks  of  any  desired  length  by  insulated 
rail  joints.  At  the  end  of  each  block  is  located  a  post, 
i-arrying  a  relay  box.  which  contains  a  track  relay  and 
line  relays;  also  at  this  place  there  is  a  chute,  contain- 
ing a  track  battery  and  a  line  battery.  The  track  bat- 
tery at  one  end  of  each  block  normally  energizes, 
through  the  I'ails  of  the  block  section,  the  track  relay  at 
the  other  end  of  the  block.  A  train  anywhere  in  a  block 
between  a  track  battery  and  its  relay  will  short  circuit 
the  track  relaj''  and  cause  it  to  release  its  armuture. 
F]ach  ti-ain  has  a  like  effect  on  the  track  relay  of  the 
block  occupied.  Each  track  relay  armature  when 
caused  to  drop,  opens  contacts  in  the  line  circuits, 
which  results  in  establishing  permissive  eopnections  at 
the  relay  posts,  ahead  of  the  moving  train,  provided  no 
other  train  is  ahead  and  nearer  than  two  clear  blocks. 
Thus  a  train  on  a  clear  track,  or  running  at  a  safe  dis- 
tance, awaj"  from  other  trains,  is  permitted  to  pass  all 
relay  posts  without  having  its  train-controlling  mechan- 
ism in  the  engine  put  into  operation.  If,  however,  two 
trains  be  running  so  as  to  leave  only  two  clear  blocks 
between  them,  the  track  relays  de-energized  by  the 
two  trains  open  the  line  circuits  in  such  a  manner  that 
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all  permissive  connections  between  the  trains  are  brok- 
en, and  trains  then  passing  the  relay  posts  between 
them  are  automatically  brought  under  control. 

In  general,  one  train  on  a  single  track  equipment  is 
free  to  travel  in  either  direction.  Two  trains  can  travel 
in  the  same  direction  on  one  track,  provided  they 
remain  apart  at  least  one  and  a  half  to  two  miles, 
according  to  the  length  of  blocks  chosen.  Should  the 
following  train  attempt  to  reduce  the  distance  between 
them,  it  would  be  automatically  braked  at  the  next 
relay  post  ahead  of  it,  while  the  leading  train  would 


not  be  interfered  with.  If  the  two  trains  were 
approaching  each  other  so  as  to  be  in  danger  of  head-on 
collision,  both  would  be  stopped. 

The  engine  equipment  required  is  not  complicated. 
A  trip  coil  in  a  "signal  receiver"  in  the  cab  of  the 
engine  is  normally  energized  by  a  small  current,  which 
flows  contiuously,  except  when  interrupted  by  the 
presence  of  another  train  ahead.  When  de-energized, 
this  coil  drops  its  armature,  and  as  a  result  the  "receiv- 
er" turns  air  at  90  pounds  per  square  in.  (from  main 


A  Signal  Box  Installed  on  the  Intercolonial  Railway 
near  Moncton,  N.  B. 


drum  supplying  the  air  brakes)  into  a  "brake  valve 
controller,"  which  then  forcibly  moves  the  engineer's 
brake  valve  handle  to  service  position  and  automat- 
ically holds  it  there  an  adjustable  interval  made  long 
enough  to  bring  the  train  to  caution  speed,  or  a  full 
stop,  if  so  desired,  by  suitable  reduction  of  train  line 
pressure.  After  the  interval  of  brake  valve  control  has 
expired,  the  receiver  exhausts  the  air  from  the  brake 
valve  controller,  and  automatically  leaves  everything 
in  the  engine  equipment  ready  for  future  duty.  The 
driver  cannot  prevent  the  setting  of  brakes,  but  can,  if 
he  wishes,  release  them  immediately  after  the  air  has 
been  exhausted  from  the  controller.  The  brakes  are 
not  automatically  released.  The  engineer  must  release 
them.  He  is  also  free  to  move  the  handle  on  to  emer- 
gency position  at  any  time. 

It  is  claimed  for  this  system  that  the  equipment  is 
much  cheaper  than  that  required  for  visual  systems,  and 
that  the  maintenance  cost  is  much  less,  as  the  battery 
equipment  is  much  smaller,  and  there  are  no  lamps  to 
require  daily  attention.  The  system  is  owned  and  con- 
trolled by  the  Universal  Signal  Co.,  Ltd.,  of  Toronto. 


The  Lincoln  Electric  Light  and  Power  Co.  have 
secured  the  contract  from  the  city  of  St.  Catharines. 
Ont.,  for  light  at  the  following  prices  for  a  period  of 
seven  years,  commencing  September  1,  1908,  for  the 
sum  of  $50  per  arc  lamp  per  year.  The  city  will  also 
agree  to  use  100  arc  lamps  by  December  31,  1909.  The 
St.  Catharines  Gas  Co.  put  in  a  tender  as  follows :  325 
gas  lamps  for  $26  per  lamp,  9  gas  arcs  for  $55  per 
lamp.  The  small  lamps  to  burn  on  an  all-night 
schedule,  the  9  gas  arcs  to  burn  full  until  midnight; 
one  mantle  after  midnight.  The  Light  Committee  in 
reporting  submitted  a  comparative  statement  as  fol- 
lows : — 325  gas  lamps  at  $26,  $8,450 ;  9  gas  are  lamps  at 
$55,  $495;  total,  $8,945.  Lincoln  Electric  Light  and 
Power  Co.'s  proposition,  under  which  the  present  gas 
lamps,  together  with  at  least  81  electric  arc  lamps 
would  be  used: — 125  gas  lamps  at  $28,  $3,500;  11  gas 
lamps  at  $27.50,  $302.50;  81  electric  arc  lamps  at  $50, 
$4,050;  total,  $7,852.50.  The  latter  proposition  showed 
a  saving  of  $1,092.50. 
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QUESTIONS  AND  ANSWERS 


GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS  : 

1.  AH  enquiries  will  be  antwered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  per- 

taining to  the  relative  value  of  different  makes  of  apparatus,  or  which 
for  intelligent  treatment,  should  be  placed  in  the  hands  of  a  consulting 
engineer,  cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  Ao  that  there  can  be  no  possiole  doubt  as  to  the  infor- 
mation required. 

5    In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — -Would  you  please  explain  to  me 
the  meaning  of  Z  connection? 

Answer. — The  Z  connection  is  a  method  of  connec- 
tion sometimes  used,  namely,  when  three  current  trans- 
formers are  used  on  a  three  phase  line,  one  in  each  con- 
ductor, to  operate  a  two  coil  relay.  Under  such  con- 
ditions ordinary  delta  connections  would  result  in  an 
overload  or  short  circuit  between  phases  sending  more 
current  through  the  relay  than  would  come  from  a 
ground  on  one  conductor.  In  other  words,  the  tripping 
point  would  be  different,  depending  on  whether  the 
overload  was  flowing  in  one  conductor  or  in  two,  and  as 
this  is  not  desirable,  means  are  naturally  sought  to  get 
away  from  it.  The  required  remedy  is  found  by  revers- 
ing the  secondary  of  one  transformer,  and  this  scheme 
of  wiring,  being  simply  the  delta  with  one  secondary 
reversed,  is  called  the  Z  connection. 

It  is  distinguished  from  other  transformer  connec- 
tions, such  as  the  delta,  the  T,  and  the  V,  in  being 
applicable  to  series  transformers  only,  or  rather  the 
necessity  arises  for  it  only  in  connection  with  series 
transformer  work,  whereas  all  the  others  are  used  on 
light  and  power  transformers  as  well.  It  should  be 
noted  that  the  Z  connection  will  not  give  the  necessary 
phase  relations  between  current  and  voltage  to  allow 
of  the  operation  of  wattmeters. 


Question  No.  2.— When  synchronizing  two  three- 
phase  generators,  why  is  it  necessary  to  synchronize 
only  on  one  phase?  I  would  think  that  you  would  have 
to  make  sure  that  all  the  three  phases  were  right. 

Answer. — If  the  three  phases  in  the  two  machines 
follow  each  other  in  the  same  way  with  relation  to  the 
manner  in  which  the  leads  have  been  brought  to  the 
bus-bars,  all  you  need  to  do  is  to  synchronize  on  one 
pair  of  phases  only,  as  if  they  are  brought  into  syn- 
chronism with  each  other,  it  is  obvious  that  the  other 
phases  that  bear  a  corresponding  relation  to  them  must 
also  then  be  in  phase  with  each  other.  In  order  to 
make  sure  that  your  leads  are  so  arranged  as  to  connect 
corresponding  phases,  you  must  either  put  temporary 
synchronizing  apparatus  onto  an  extra  pair  of  phases 
when  you  are  first  throwing  the  machines  together,  or 
you  may  try  them  at  a  reduced  voltage,  when  a  wrong 
connection  will  not  do  so  much  harm,  and  see  whether 
or  no  any  of  your  leads  have  to  be  interchanged.  You, 
of  course,  understand  that  once  the  wiring  is  made  cor- 
rect, and  assuming  that  nothing  is  altered  in  it  or  the 
windings  of  the  generators,  the  synchronizing  of  any 
two  phases  will  mean  that  the  others  will  also  be  cor- 
rect, which  is  the  reason  that,  except  when  first  start- 
ing up,  there  is  no  need  for  synchronizing  apparatus  on 
any  but  one  phase  in  each  machine. 


Question  No.  3. — Would  you  please  tell  me  the 
meaning  of  the  term  "apparent  efficiency"? 

Answer, — Apparent  efficiency  is  an  expression  used 
in  connection  with  alternating  current  apparatus  to 
indicate  the  relation  between  the  volt  ampere  input  and 
the  actual  output  in  horsepower,  or  true  watts.  The 
term  comes  up  most  usually  in  connection  with  induc- 
tion motors,  and  then  represents  the  relation  between 
the  volt-amperes  taken  by  the  motor  from  the  circuit 
and  the  horsepower  which  it  delivers  at  its  pulley;  for 
example,  a  motor  consuming  1,492  volt-amperes  and 
delivering  1  horsepower,  equal  to  746  watts,  would  have 

746 

an  apparent  efficiency  of   =  ,50%.    This  efficiency 

1492 

is  called  apparent  because  it  is  not  the  true  or  real  eflS- 
cieney,  which  latter  is  the  relation  between  the  real 
power  consumed  and  the  real  power  given  out.  In  the 
foregoing  example,  taking  into  account  the  power  fac- 
tor, which  is,  say  70%,  the  real  power  input  would  be 
70 

  of  1492,  =  1044  watts.    Then  the  real  efficiency, 

100 

or,  as  it  is  usually  called,  simplv  the  efficiency,  is 
746 

 =  701/2%. 

1044 


Quest,ion  No.  4. — Is  there  any  objection,  when  run- 
ning a  car  equipped  with  series-parallel  controllers,  to 
shutting  off  part  way  only,  to  the  series  position,  in- 
stead of  shutting  right  off  and  then  building  up  again  to 
the  series  stop  ? 

Answer. — There  is  no  obiection  that  we  know  of, 
though  in  view  of  the  fact  that  nearly  all  street  rail 
ways  train  their  motormen  to  shut  right  off,  and  then 
build  up  part  way  again,  there  might  be  some  special 
reason  for  the  practice.  If  go,  we  would  be  glad  to 
have  any  of  our  readers  write  us  on  the  point.  The 
writer  has  always  advocated  shutting  off  part  way  only 
as  a  means  of  saving  considerable  wear  on  the  con- 
trollers, also  because  it  reduces  the  jerkins:  on  the 
motors,  thus  saving  wear  and  tear  on  them,  particu- 
larly on  the  gears  and  pinions.  Besides  it  tends  to 
smooth  out  some  of  the  variations  in  the  load  on  the 
power  house. 


The  Central  Heat,  Light  and  Power  Company  are 
considerably  increasing  the  power  equipment  of  their 
plant  at  St.  Peter  Street,  Montreal.  They  have  hitherto 
used  three  Belliss  engines,  totalling  about  800  horse- 
power. Messrs.  Laurie  &  Lamb,  consulting  engineers, 
Montreal,  are  now  installing  for  them  another  Belliss 
engine  of  430  horsepower,  with  a  300  k.w.  General  Elec- 
tric generator.  The  additions  to  the  plant  are  being 
made  under  the  supervision  of  Messrs.  Ross  &  Holgate, 
Montreal. 


Work  has  been  resumed  on  the  development  of  the 
big  water-power  at  Fort  Francis,  Ont.,  for  the  Backus- 
Brooks  Lumber  Company.  The  development  on  the 
Canadian  side  of  the  river,  including  the  erection  of 
paper  and  pulp  mills,  will  be  rushed  ahead  and  con- 
. eluded  before  any  extensive  work  is  done  on  the  Amer- 
ican side.  The  contract  for  the  completion  of  the  dam 
and  building  the  pulp  mill  has  been  let  to  J.  J.  White 
&  Company,  of  New  York.  Their  general  superin- 
tendent and  chief  engineer,  ]Mr.  P.  F.  Richardson,  of 
New  York,  is  now  on  the  ground,  accompanied  by  Mr. 
IT.  P.  Carter,  assistant  superintendent. 


^  Current  News  and  Notes  J 


Tlio  l>mario  I'owor  (.'Diiipany,  Niaiiara  Falls,  Onl.. 
are  propariiis*  to  add  two  additional  units  to  their 
power  house. 

Strathoona  City  rouiu-il  will  extend  the  electric 
power  system  to  the  Alberta  Farmer's  Association's 
trrain-eleaninj;  plant. 

A  90  horsepower  prodiu'er  f^as  powtM-  ]ilant  has  been 
installed  in  the  Deseronto  waterworks.  The  pump  is 
direct  connected  to  the  engine. 

The  Town  Council  of  Oshawa,  Ont..  is  makiiio'  ap- 
plication to  Parliament  to  construct  and  operate  an 
electric  light  and  power  plant. 

The  "Water  Commissioners  of  Lindsay  have  decided 
to  install  an  electric  pump  instead  of  a  steam  one  for 
the  pumping  of  its  water  supply. 

The  rat eiia vers  of  Revelstoke,  B.C.,  voted  in  favor 
of  raising  .+10.000  by  the  sale  of  debentures  to  complete 
the  auxiliary  power  and  light  plant. 

The  Light.  Heat  &  Power  Co.,  of  Lindsay,  offer  to 
install  electric  energy  in  the  waterworks  pumping 
house  at  a  saving  of  $.500  annually  over  steam. 

The  fii-st  street  cars  for  the  municipal  system  at  Ed- 
monton, Alta..  have  arrived.  They  were  manufactured 
at  Ottawa.  Out.,  by  the  Ottaw^a  Car  Company. 

Tn  connection  with  the  Gait  Electrical  Manufactur- 
ing Company,  the  Lyons  Electrical  Company,  of  Brant- 
ford,  are  installing  a  large  generator  at  Brantford. 

The  Ontario  Power  Company  is  negotiating  with  the 
Westinfhouse  Company,  of  Pittsburg.  Pa.,  for  the  pur- 
chase of  a  generator  and  switchboard  to  cost  $70,000. 

The  ^Farconi  Wireless  Telegraph  Co.  have  recently 
placed  an  order  with  the  Robb  Ene.  Co.  for  a  75  h.p. 
Robb-Armstrong  engine  for  their  Glace  Bay  station. 

The  Town  Council -of  Orillia  have  decided  to  heat 
the  power  house  at  the  Rasrged  Rapids  by  electricity. 
Elec+ric  heaters  to  cost  about  $1,000  will  be  installed. 

The  authorities  of  Glace  Bay.  N.S..  are  installing 
400  meters  in  connection  with  the  municipal  electric 
lisrht  plant,  and  are  also  adding  about  three  miles  of 
♦^ransTnission  lines  to  the  system. 

Application  is  being  made  for  the  incorporation  of 
a  company  to  be  known  as  the  Belleville  Radial  Rail- 
road Companv  to  operate  an  electric  railway  in  and 
around  the  city  of  Belleville,  Ont. 

The  Galetta  Electric  Power  and  Milling  Company 
have  everything  almost  completed  at  their  power  sta- 
tion in  Galetta,  and  expect  to  soon  commence  the  work 
of  erecting  the  poles  for  the  line  into  Arnprior. 

The  Yukon  Basin  Gold  Dredging  Company  has 
secured  a  waterpower  at  the  head  of  the  Stewart  River 
which  is  estimated  to  yield  83,700  horse-power.  The 
power  will  be  used  to  operate  the  company's  dredges. 

Arrangements  are  now  being  made  to  put  a  by-law 
before  the  ratepayers  of  Pernie.  B.C.,  to  provide  suffi- 
cient money  to  rebuild  and  operate  the  Crow's  Nest 
Electric  Light  and  Power  Company's  system  as  a  muni- 
cipal enterprise. 

The  ratepayers  of  Port  Arthur,  Ont.,  have  voted  in 
favor  of  spending  $97,000  for  power  development. 
$32,000  for  electric  lightinsr  extensions.  $7,000  for  street 
railway  work  and  $2.5.000  for  extensions  to  the  tele- 
phone system.    J.  J.  Carrick  may  be  addresed. 


The   Vancouver    Traction    Company,   which  has"  ' 
placed  three  miles  of  line  in  operation  in  Vancouver;  ' 
has  announced  that  it  will  immediately  build  15  miles 
of  road  running  north-east  from  the  city,  connecting 
several  towns  and  tapping  a  rich  farming  district.  '  .V'^'^' 

The  City  Council  of  St.  Boniface,  Man.,  is  prepar- • 
ing  by-laws  to  provide  for  the  establishment  of  muni- 
cipal gas  and  electric  light  and  power  plants.  At  pres- 
ent these  commodities  are  supplied  by  the  Winnipeg 
Electric  Company  of  Winnipeg.  Address  Theodore 
Bertrand,  mayor. 

Lieutenant  Jennet,  in  charge  of  government  wire- 
less telegraph  stations  in  Alaska,  has  returned  from 
the  North.  He  reports  that  all  the  wireless  stations 
are  now  open  for  commercial  business.  There  are  sta- 
tions at  Circle,  Eagle,  Fairbanks,  Gibbon  and  Nome, 
and  the  system  seems  a  marked  success. 

In  order  to  economize  its  powder  the  British  Colum- 
bia Electric  Street  Railroad  Company  has  been  obliged 
to  shut  off  all  power  for  lighting  purposes  from  4  a.m. 
until  d^^sk.  The  shortage  of  powder  is  dwe  to  low  water 
at  the  power  plant  at  Coldstream,  but  arrangements 
are  now  being  made  for  the  construction  of  an  auxil- 
iary plant. 

It  is  stated  that  another  company  will  make  a  bid 
for  supplying  light  to  the  city  of  Montreal.  The  com- 
pany in  question  are  the  Electric  Service  Company, 
and  although  nothing  definite  has  as  \'et  transpired, 
the  terms  to  be  offered  are  said  to  be  equal  to  those 
of  the  old  contract  of  the  Montreal  Light,  Heat  and 
Power  Company. 

The  Dufferin  Light  and  Power  Company  has  been 
organized  to  generate  powder  near  Horning's  Mills,  on 
a  branch  of  the  Nottawasaga  River.  The  intention  is  to 
distribute  electric  energy  to  Orangeville.  Shelburne. 
Dundalk,  Grand  Valley,  etc.  The  company  have  auth- 
orized Messrs.  Smith,  Kerry  &  Chase,  consulting  engi- 
neers, Toronto,  to  make  designs,  plans,  etc. 

Interesting  complications  are  expected  in  the  street 
railway  situation  in  Port  Arthur  and  Fort  William. 
The  new  joint  board  of  members  from  both  cities  sent 
notices  to  all  employees  that  their  services  would  not 
be  required  after  November  1st,  when  a  new  secretary- 
treasurer  and  a  new  manager  would  take  charge.  In 
the  meantime  the  Port  Arthur  commissioners,  who  have 
been  operating  the  line,  have  issued  instructions  to  the 
employees  of  the  system  to  take  orders  from  no  one  but 
themselves.  Hence  in  November  it  appears  there  will 
be  two  sets  of  officials  and  employees  for  one  line. 

Returns  of  the  value  of  electrical  exports  from  the 
TTuited  States  for  August  possess  an  element  of  encour- 
affement  in  that  they  are  15  per  cent,  larger  than  the 
corresponding  figures  for  July.  Still  they  are  much 
less  than  the  aggregate  for  August.  1907.  As  usual, 
ihe  United  Kingdom  and  the  British  colonies  lead  as 
the  best  customers  for  American  electrical  manufac- 
tures. British  North  America  took  $285,136  worth  and 
the  United  Kingdom  $166,494.  Including  British  Aus- 
tralasia. British  Africa  and  British  East  Indies,  the 
total  absorbed  by  the  British  Empire  is  $509,839,  or 
ucai'lv  50  per  cent,  of  the  entire  electrical  exports  of 
*^bis  country  for  the  month.  Mexico  is  the  third  hest 
individual  customer,  with  $113,487:  Brazil  comes 
fourth,  taking  $102,033  worth,  and  Japan  is  fifth,  with 
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a  record  of  $75,317.  The  total  valuation  of  the  elec- 
trical exports  for  August,  1908,  is  $1,101,158. 

The  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton, 
Ont.;  have  issued  a  new  circular.  No.  1138,  describing 
their  type  EM  direct  current  motors,  constant,  vary- 
ing, and  adjustable  speed.  These  motors  are  designed 
to  meet  a  growing  demand  for  large  power  units  to 
operate  on  direct  current  circuits.  Among  the  strong 
arguments  in  favor  of  these  electric  motors  are  their 
flexible  characteristics  and  their  easy  and  perfect  con- 
trol. The  company  have  also  issued  a  special  publica- 
tion. No.  7061,  dealing  with  electric  locomotives,  min- 
ing and  industrial,  as  produced  by  the  Baldwin  Loco- 
motive Works.  Philadelphia,  and  the  Canadian  West- 
inghouse Co.  These  electric  locomotives  furnish  a  con- 
venient and  economical  means  of  haulage,  which  has 
become  a  recognized  factor  in  mining  and  industrial 
work.  The  catalogue  deals  especially  with  locomotive 
of  this  class.  Large  electric  locomotives  for  passenger 
and  freight  service  on  railways  are  to  be  described  in  a 
separate  publication. 


Boston  capital  has  become  interested  in  moderniz- 
ing the  city  of  Twillingate,  Newfoundland,  and  as  the 
initial  step  will  establish  a  plant  for  electric  light  and 
power.  This  will  be  the  third  plant  of  the  kind  in 
Neiyfoundland.  Conditions  at  Twillingate  are  peculiar, 
for  at  the  present  time  the  only  light  is  furnished  by 
kerosene  oil,  sold  at  25  to  35  cents  a  gallon.  There  is 
no  gas  and  no  likelihood  of  ever  having  it. 

The  city  has  a  population  of  above  11,000  within  a 
radius  of  four  miles,  and  the  plant  will  start  with  about 
6.000  lights,  including  500  street  lights.  The  charter 
of  the  Twillingate  company  is  direct  from  the  govern- 
ment and  covers  the  entire  district,  which  embraces  an 
area  of  about  40  square  miles  and  contains  a  popula- 
tion of  over  72,000. 

The  plant  will  consist  of  two  units — 250-kilowatt 
steam  turbines — it  not  being  considered  wise  to  de- 
pend upon  the  waterpower  at  hand,  in  view  of  the 
recent  experience  of  the  St.  John's  company.  The 
plant  is  beino:  installed  under  the  supervision  of  Mr. 
Frederick  S.  Palmer,  of  Boston,  who  is  president  of  the 


company,  and  who  has  associated  with  him  several 
well-known  Boston  and  Newfoundland  financiers. 


As  a  result  of  the  increase  in  competition  in  Europe, 
due  to  the  erection  of  aluminum  works  by  companies 
outside  of  the  international  aluminum  syndicate,  the 
latter  was  abolished  October  1.  The  price  of  alumi- 
luim,  which  has  been  quite  low  in  Europe  and  for 
some  time  past,  has  now  been  still  further  reduced 
and  to  such  an  extent  that  there  is  only  a  slight  price 
difference  between  copper  and  aluminum.  The  Lon- 
don quotations  of  October  9  were  £64.5  to  £65  per  ton 
for  electrolytic  copper  and  £70  to  £75  per  ton  for 
aluminum.    This  is  equivalent  to  16  cents  per  pound. 

Mr.  A.  K.  W.  Jovnpf.  of  Toronto,  agent  for  a  mim- 
h^r  of  Ignited  State;?  ma^iifaptnrprq  of  electrical  sne- 
cialties,  has  recentlv  moved  bi«  "^ffire  to  more  coTntTiodioug 
ouarters,  consistincf  of  the  fif<^t  flnor  '^f  No  fi  Wellincrtnn 
street  east  Mr.  Jovner  took  over  the  principal 
aoeneies  formerly  controlled  bv  the  firm  of  Tovner-Greene 
which  recentlv  dissolved  partnership.  There  is  every 
promise  of  a  snccessfnl  career  ahead  of  the  new  enter- 
prise, as  Mr.  Jovner  has  not  onlv  a  good  business  train - 
me.  hvt  is  an  engineer  of  considerable  experience,  a 
faet  which  is  evident  from  his  havincr  been  the  Boston 
Edison  Comnanv's  electrical  engineer  for  over  six  years. 
Until  recently  he  also  held  an  important  engineerinc: 
position  with  the  Stone  it  Webster  Engineering  Cor- 
poration. Mr.  Jovner  is  handling  the  central  and  west- 
ern territory  for  Weston  instruments,  and  is  also  the 
agent  for  condit  circuit  breakers,  D.  k  W.  fuse  appar- 
atus, Helios  arc  lamps,  Anderson  railwav  line  material, 
besides  some  good  specialties  in  contractors*  supplies. 
He  is  in  a  position  to  figure  on  complete  switchboards 
and  practically  everv  requisite  for  power  and  lighting 
systems,  including  transformers,  porcelain  insulators, 
arc  lamp  and  brush  carbons. 

A  consignment  of  Berry,  Skinner  c^'  Company's  patent 
Fool-proof  Switch  Gear,  and  Berry-Siemens  Motor 
Starting  Panels,  have  arrived  and  are  on  view  at  the 
oflfices  of  J.  F.  B.  Vandeleur,  3  Bineen  Building,  To- 
ronto. 


Position  Wanted 

As  Electrician  ia  charge  of  lightings  or  power  plant. 
Good  references.  Apply  Box  102, 

n  Electrical  News,  Toronto, 


Great  Western  Railway 
of  England 


Industr  ial  Sites 


Sites  suitable  for  the  establishment  of  Factories  and 
Works  are  available  adjoinirfjf  the  (ircat  Western  Rail- 
way, within  easy  access  of  the  principal  ports,  Coal  and 
Iron  fields,  and  Indtistrial  centres. 

Particulars  of  such  sites  and  of  the  Company's  arrang^e- 
menls  fi>r  Siding  Facilities.  Conveyance  Rates,  etc.,  etc, 
may  be  obtained  trom  the  Chief  Goods  Manajfer,  Mr,  T. 
H.  Rendell.  Paddington  Station,  London.  W  . 

JAMES  C.  INGLES. 

General  Manager.  12 


Technical  Electrical  Engineer 

wishes  position  in  Canada.  At  present  Assistant  Super- 
intendent of  Power  over  tour  sub-stations  with  American 
railway  and  lighting  company.    Excellent  references. 

Address  Box  103, 
II  Canadian  Electrical  News,  Toronto. 


Do  You  Want 
To  Sell 

second-haud  machinery  of  any 
kind?  Many  a  central  station 
manager  has  one  or  more  ma- 
chines for  which  he  has  no 
further  use. 

Somebody  Wants 
To  Buy 

just  such  niacliines.  You  can  get 
in  touch  with  tliat  somebody  by 
advertising  in  the  "Wanted  and 
For  Sale "  Column  of  the 
Electrical  News.  The  expense 
is  trifling. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus  $1,500,000. 

Offices  Throughout  the  Civilized 
World, 

Executive  Offices: 
Nos.  346  and  348  Broadway.  New  York  City  U.S  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business- may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  resuUs  may  Justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  cretlit.  Its  oflfices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  .financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THR  BRADSTREET  COMPANY. 

Officrs  in  Canaoa  :  Halifax.  N  S  ;  Hamilton.  Ont.  ; 
London.  Ont. ;  Montreal.  Que.  :  Ottawa.  Ont. ;  Que- 
bec. Que. ;  St.  John,  N  B  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C. ;  Winnipeg.  Man. ;  Calgary.  Alta. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada, Toronto. 
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The  recent  period  of  trade  depression  did  not  affect 
the  Midland  Elect rio  Company,  of  Montreal,  to  any 
extent,  as  their  bnsinoss  has  jjrown  so  nuu'h  that  they 
have  found  it  necessary  to  obtain  increased  capital. 
They  have  consequently  taken  out  letters  patent  of 
incorporation  and  sold  their  business  to  the  new  com- 
pany, the  Midland  Electric  Co..  Limited.  Mr.  J.  A. 
Jacobs,  of  Cobalt  fame,  is  president  of  the  new  com- 
pany, the  other  otTicors  beinc:  Mr.  A.  M.  TJoaper.  secre- 
tary-treasurer: ^Ir.  Frank  Goodwyn  of  the  old  com- 
pany, vice-president  and  manasrinc:  director;  Mr.  A.  L. 
Woolf.  one  of  the  old  partners,  is  also  on  the  Board  of 
Directors. 

This?  move  has  been  larcrely  necessitated  by  the 
demand  for  the  KoUoid  "Wolfram  lamp,  which  has 
demonstrated  by  practical  use  that  i1  is  a  thoroughly 
commercial  metallic  filament  lamp.  Notwithstanding 
the  provisions  which  the  company  made  to  enable  them 
to  carry  substantial  stocks  of  all  candle  powers,  etc., 
on  hand,  they  have  had  difficulty  in  keeping  up  with 
their  orders,  although  they  have  quadrupled  their 
import  orders.  After  exhaustive  tests  of  metallic  fila- 
ments the  leading  light,  heat  and  power  companies  and 
large  \isers  have  adopted  the  Kolloid  Wolfram  lamp. 
The  future  before  this  young  but  progressive  firm  is  an 
exceedingly  bright  one.  The  head  office  remains  as 
heretofore  at  119-121  Youville  Square,  Montreal. 


Foundry  Co.  will  in  future  be  located  in  the  new 
building. 

MOONLIGHT  SCHEDULE  FOR  DECEMBER. 

(  Comtcsy  of  the  National  Carbon  Company,  Cleveland,  Ohio.) 


The  Canadian  General  Electric  Co.,  Limited,  and 
the  Canada  Foundry  Co.,  Limited,  have  moved  into 
their  new  quarters  at  the  corner  of  King  and  Simcoe 
Streets.  The  purchasing  departments  of  these  com- 
panies   and   the   sales   department    of    the  Canada 
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Telegraphic  Address  : 
"INSULATOR,"  MONTREAL 
CoHEs :  A.  1.  AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN  1521,  MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Powder,  Lighting,  Telephone  and  Telegraph 
Equipinents.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramv^^ay  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,  United  States  and  Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Umited 

LAWFORi,  ORANT,^^         Powcr  Building      -  MONTREAL 
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A  Safe  Hand  Lamp. 

With  the  increasing  use  of  electricity,  a  number  of 
accidents,  some  of  them  fatal,  have  from  time  to  time 
resulted  from  poorly  constructed  or  imperfectly  insu- 
lated apparatus,  and  now  that  hand  lamps  are  becom- 
ing so  generally  used  it  is  essential  that  any  possibility 
of  danger  from  such  causes  should  be  strictly  avoided 
in  these  articles.  Much  attention  is,  therefore,  being 
paid  to  the  construction  of  portable  lamps,  and  the  R. 
E.  T.  Pringle  Company,  Mon^treal,  are  manufacturing  a 
lamp  guard  which  possesses  some  novel  features,  en- 


Pringle  Lamp  Cut. 

tirely  obviating  all  danger  from  imperfect  insulation. 
It  will  be  noted  from  the  illustration  given  that  the 
handle  of  the  lamp  is  bored  out  to  receive  the  socket, 
thus  preventing  any  danger  of  the  live  parts  coming 
into  contact  with  the  metal  cage.  Another  notable  fea- 
ture is  the  accessibility  of  the  lamp.  The  metal  cage 
is  constructed  in  two  halves  with  a  flange  joint,  the  top 
half  being  held  in  position  by  three  screws  working  in 
slots.  By  simply  loosening  the  screws,  and  giving  the 
top  half  of  the  cage  a  slight  turn,  it  can  readily  be 
removed.  Another  good  point  is  that  the  metal  sup- 
porting hook  is  at  the  cage  end  of  the  guard,  leaving 
the  flexible  wire  free  from  any  metallic  contact  at  the 
other  end.  The  hook  is  also  in  the  most  convenient 
place  for  hanging. 


Cobourgr's  Lig-hting  Rates. 

A  by-law  has  been  passed  by  the  town  council  of 
Cobourg,  Ont.,  authorizing  the  clerk  to  sign  a  renewal 
contract  with  the  Cobourg  Utilities  Corporation  for  the 
supply  of  water  and  light  to  the  town.  The  contract 
for  the  supply  of  water  is  the  same  as  the  former  one, 
but  the  light  contract  is  greatly  in  favor  of  the  town 
as  a  corporation,  and  also  of  private  citizens.  By  the 
new  terms  the  town  gets  an  all-night  service,  instead 
of  up  to  12  o'clock,  and  a  reduction  of  $10  in  each  arc 
light,  making  a  total  of  $280  on  the  arc  lights.  On  the 
incandescent  street  lights  there  is  a  reduction  of  25 
per  cent.,  or  a  total  of  $80  on  the  16  lights.  To  private 
citizens  there  is  a  reduction  of  33  1-3  per  cent.  The 
town  has  the  right  to  buy  out  the  company  at  any  time, 
and  after  five  years,  if  it  is  considered  that  the  cost  of 
light  is  excessive,  on  account  of  any  progress  that  may 
be  made  in  electrical  development,  the  town  can  call 
upon  the  Government  artbitrators  to  determine  the 
price. 


The  oificial  Gazette  of  Ontario  contains  an  announce- 
ment of  an  expected  change  in  the  charter  of  the  Elec- 
trical Development  Company  of  Toronto.  The  5  per 
cent,  dividend  is  to  be  made  6  per  cent,  cumulative. 
The  right  of  the  company  to  redeem  the  preferred  stock 
at  110  and  accrued  dividend  is  cancelled. 


The  City  Electrical  Supply  Company  has  been 
formed  at  Wetaskiwin,  Alta.,  by  N.  D.  Farris  and  R.  C. 
Talbot,  entering  into  partnership.  The  company  will 
handle  a  full  line  of  everything  required  in  the  elec- 
trical line. 


Evershed 

and 

Vignoles 

Cotitr.'ictors  to  the 

british  admiralty 
war  office  and 
colonial  governments 

Makers  of 

Inkless  Recording 
Voltmeters,  Amme- 
ters, Power  Factor, 
Watt  and  Fre- 
quency Meters.  \o 
friction,  no  ink  blot.s. 

Portable  Instruments 
for  A.C.  and  D.C.  com- 
bined.   Stock  in  Toronto. 

See  .ilso  pap^e  g. 


SWITCHBOARD  FITTED  WITH  EVERSHED  &  VIGNOLES  STANDARD  TYPE  INSTRUMENTS 


J.  F.  B.  VANDELEUR,  Dineen  Building,  TORONTO 


r  A  IN  A  i>  1  A  IN    K  \j    i;  t  k.  1 1;  a  li    in     w  n 


Industrial  and  Business  Notes. 

The  now  airri'ciiiout  oiitori'd  into  by  the  city  of 
Chatham.  Out.,  witli  tho  Colonial  Enpineerinj;:  Com- 
pany, of  Montreal,  Que.,  ealls  tor  a  proper  dynamo  in- 
stead of  the  present  second-hand  r)0-lijrlit  dynamo  in- 
stalled by  the  Colonial  Enjrineeriug  Compaily.  All  the 
other  equipenjent  put  in  by  the  company  was  accepted, 
aiid  the  company  were  asked  to  pay  the  costs  of  any  re- 
pairs, for  one  year,  if  the  said  repairs  lie  caused  by 
defective  installation. 


The  Niagara  Falls  Kleel rical  Transmission  Company 
has  transferred  all  its  riiilits.  titles  and  franchises  to 
the  Bntl'ali).  Lockport  &  Kochester  Railway  Company, 
which  in  tnrn  has  contracted  with  the  Niagara,  Lock- 
port  &  Ontario  Power  Company  for  supplying  elec- 
tricity for  the  new  electric  road,  which  was  recently 
ojHMied  to  the  public.  This  deal  eliminates  the  com- 
petition on  Niagara  Falls  power,  which  has  been  an- 
ticipated in  the  seeti(Ui  through  which  the  Buffalo, 
Lockport  &■  Rochester  line  is  to  operate. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the    facility  it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

5[ii  mnm  mmt  or  mm 


The  Universal  Signal  Co.,  Ltd.,  Norwich  Union 
Building,  12  and  14  Wellington  St.,  E.,  Toronto,  have 
issued  a  booklet  descriptive  of  the  Price  system  of  auto- 
matic train  stopping  and  controlling  for  railways.  The 
booklet  is  published  by  John  A.  Street  &  Co.,  Ltd., 
Toronto,  brokers  for  the  company.  This  system  is 
described  in  detail  elsewhere  in  this  issue.  It  should 
prove  extremely  interesting  to  railroad  companies,  inas- 
much as  it  offers  an  effective  system  for  preventing  col- 
lisions of  all  kinds.  The  booklet  is  handsomely  pub- 
lished on  art  paper,  and  contains  a  number  of  attractive 
illustrations. 


The  Devoe  Electric  Switch  Co.,  157  Craig  Street 
West,  Montreal,  have  issued  catalogue  No.  4  describ- 
ing their  high  grade  switches,  panel  boards,  and 
switchboards.  This  firm  recently  made  a  number  of 
large  switchboard  installations  in  new  public  buildings 
and  factories  in  Montreal  and  vicinity. 


Orillia's  municipal  power  plant  is  now  completed 
by  the  finishing  of  the  new  dam  at  Ragged  Rapids. 


ALUMINUM 

Electrical  Conductors 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots,  Sheets,  Wire,  Tubing, 
Castings 

Prices  with  full  information  on  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


General  Electric  Co.  of  Sweden 


Matnufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bdg.,  TORONTO 
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Fibre  -  Pressboards  -  Insulating  Papers 

"Sterling"  Varnishes 


WINNIPEG 


J.  A.  Dawson  &  Company 

Street  Railway  and  Electrical  Supplies 


MONTREAL 


Westing'house  Transformers 

Core  and  Shell  Type  for  Distributing  Purposes 

Low  Operating  Temperature 

makes  them  practically  non-ageing. 

They  Exceed 

the  insulating  requirements  of  the  National  Board  of  Fire 
Underwriters. 

All-Day  Efficiency 

has  always  been  one  of  their  strong  features,  due  largely 
to  the  extremely  low  core  loss,  because  : 

Silicon  Steel 

has  been  used  in  our  transformers  for  years. 

We  are  prepared  to  make  prompt  deliveries 

Canadian  Westing'house  Co.,  Limited 


Traders  Bank  Bldg., 
TORONTO. 
439  Pender  St.,  VANCOUVER. 


General  Office  and  Works  :  HAMILTON,  ONT. 

For  particulars  address  nearest  Office : 
922-923  Union  Bank  B!dg.,  WINNIPEG. 


232  St.  James  Street, 
MONTREAL. 
158  Granville  Street,  HALIFAX 


Belliss  &;  Morcom  Limited,  Engineers 


Established  over  50  years. 
Telegrams:  "Belliss,  Birmingham.' 
Code:  A. B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricallon  Simpliciiy ;  Strength;  Experience 
Low  Cost;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing  ;  Durability  ;  Maintained  F2fficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H. P.,  in  sizes  ranging  from  5  to  2,700  B.H.P. 
■  ^'  ■  of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada:  LAURIE  &  LAMB,  212  Board  of  Trade  Building,  MONTREAL,  CAN. 

TolcK'r^iliicp  Address  :  "Larco'   Montreal.  Codes:    A. B.C.  sth  Edition  &  Western  ynioii. 


Representing  Our  Three-Crank  Tkipi.k-Expansion 
,        ,         Type  Engine. 
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MEN    WHO  KNOW 

Weston  A.  C.  and  D.  C.  Instruments 
Conduit  Oil  and  Air  Circuit  Breakers 
D  &  W  Fuse  Distribution  Devices 
Helios  Enclosed  and  Flame  Arc  Lamps 
Anderson  Railway  Line  Material 
New  Lexington  Porcelain  Instruments 
Peerless  Transformers  and  Bastian  Meters 

WILL  USE  NO  OTHER 

A.  H.  W.  JOYNER,  Agent 

Electrical  Specialties 

6  Wellington  Street  East  -  -  TORONTO,  ONTARIO 

Estimates  given  on  complete  Switchboards 


"Lest  You  Forget 

we  want  to  remind  you  to  send  us  your 
burned  out  incandescent  lamps.  We'll  renew 
them  for  you  under  a  positive  guarantee  of 

Perfect  Satisfaction 

Q  If  you  are  interested  in  reducing"  your 
lighting  expenses,  and  at  the  same  time 
maintaining  a  high-class  service,  write  at 
for  our  contract  terms. 


Q  We  want  to  prove  to  you  that  our  refils 
are  equal  to  first  quality  new  lamps.  They 
once  will  stand  the  same  tests. 


Also  remember  that  we  buy 
burned  out  incandescent  lamps. 
Send  and  get  our  prices.  It's 
well  worth  while  


The  Dominion  Electric  Company 

St.  Catharines,  Ontario 
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INTERESTING  FACTS 


CEL 


NO.  « 


ADIAN  DRY  U 


.  .l^EO    FOR    OP€N  ' CIRCUIT 
i^^"-.  FIRE  AND  POUICE  ALAPW 
TELEPHONE  AND 

SERVICE  ,i 
"«eST  GRADE   RAW  «ll»TE«*|i 


NINE  LIVES 
^0  CIVE  LASTING  SAflS''^ 

 av — - 

'-AL  Specialties  I 

TORONTO,  CAN 


for 

JOBBERS  and 

DEALERS 

One  Jobbing  Firm  in  Montreal 
took  up  our  X  CELLS  this  Spring, 
the  first  order  being  dated  April 
loth,  1908.  Up  to  August  loth, 
1908,  they  have  sold 

12,736  X  Cells, 

making  in  FOUR  MONTHS,  as 
thev  gladly  admit,  TWICE  AS 
MUCH  PROFIT  ON  X  CELLS 
as  thev  have  made  on  imported 
Batteries  during  TWELVE 
MONTHS  in  1907,  although  they 
handled  during  1907 

31,075  imported  Dry  Cells. 

This  statement  should  convince 
you,  but  it  is  not  surprising,  tor  our 

X  CELLS 

Are  Guaranteed 

And  they  Certainly  Have 
NINE  LIVES 


We  ship  FRESH  GOODS  on 
date  the  order  is  received. 
When  in  Toronto  inspect  our 
up-to-date  plant. 


Electrical  Specialties,  Limited 


12-14-16  Shuter  Street 


Toronto 


New  Weston  Eclipse  Direct  Current 
Switchboard  Ammeters,  Milli- 
Ammeters  and  Voltmeters 


are  of  the  "soft  iron"  or  Electro- 
magnetic type,  but  they  possess 
so   many  novel  and  valuable 

characteristics  as  to  practically 
constitute  a  new  type  of  instru- 
ment. 

Their  cost  is  exceedingly 
low,  but  they  are  remarkably 
accurate,  well  made  and  nice- 
ly finished  instruments,  and  are 
admirably  adapted  for  general  use 
in  small  plants,  the  cost  of  which  is  frequently  an 
important  consideration. 


Correspondence  concerning  these  new  Weston 
instruments  is  solicited  by  the 


Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  Office:  74  Cortlandt  St. 


"Bulrait  Arntmiilator" 

Madigin  Patents 


Made  in  Canada 


Established  1898 


There  are  more  than 


SIX  THOUSAND  CELLS  of 


lulran  sto-ge 

Batteries 


The 


Used  in  Canada  To-day 

TWO  YEARS'  GUARANTEE 

BiiM.HTiNS  o.s  Riyi'Esr 


Croftan  Storage  Battery  Co. 


423-425  West  Queen  St. 


TORONTO,  CAN. 


MONI  KKAI,  AND  EaST  :  W[NNIlM:i:: 

JOHN  FORMAN  GASOLINE  ENGINE  SUPi'LY  CO. 

Vancouver  and  West:  SHIPYARD.  LTD. 


The  "Canadian"  Turbine 
Water  Wheel 


MANUFACTIKKI)  HY 


Chas.  Barber  and  Sons 

Meaford,  Ontario 

Wiiti!  foi'  description,   pi-ices  and  rt'tVrences 
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CONSULTING  ELECTRICAL  ENGINEERS 


CHARLES   H.  MITCHELL,   C.  E. 

Member  CAHdJian  Society  Civil  Engineers. 
Member  American  Society  Civil  Kn|;ineers. 
A»»kV-  M.  Inslitulion  Ci\ it  Knu  rs.  U.vMuloiO. 
An^.v.  -Vmericjii  Inst.  Kleclrical  l\n^;ineers 

HYDRO-ELECTRIC  ENGINEER 

NfM>iw«    t004-S  Tradfra   Hnuk  Hltiir 

Teleph.'ne  M.un  TOHOS  TO 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Mydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


EDWARD  B.  MERRILL 

1?.  A..   H.  A.  Sc. 
Mcn\b»  r  Can.  Soc.  C.  !£.,  MeniK-r  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Devclopmenls  and  Transmission.  Electric 
Lightint;.    Electric  Railways.    Municipal  Engineer- 
in^:.    Induslri.il  Plants.     Reports,  \^alnations,  Etc. 
TORONTO  and  Wl.NMPEt.; 


r.  E.  MarclianJ.  E  E.  R.  W.  Farley.  C.E. 

W.  I,.  nonnclK.  Sec.-Treas. 

P.    E.   MARCHAND  &  CO. 

Constiltiug  and  Constructing  Engineers. 
Examinations,  Surveys,  Reports,  Plans,  Specifica- 
tions and  supervision  of  Electric  Lighting,  Railway 
and  Power  Plants.  Long  Distance  Power  Trans- 
mission. Hydro-Electric  Developments  a  .Specialty. 
I iSS  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


3--  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCTNNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  can.  soc.  C.E.,  M.Am.  Electro-chemical  soc.,etc. 

CONSULTING  ENGINEER 

To  Provincial  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Waterworks  and  Sewers 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

engineers 

Electric,  Hydraulic,  Railway,  Municipal 
TORONTO         -  WINNIPEG 
Cecii,  B.  Smith      J.  G.  G.  Kerry     W.  G.  Chace 


J.   STANLEY  RICHMOND 

CONSULTING  ENGINEERING-EXPERT 

26  Years  Practical  Experience 
Canada— 8  years        United  States — 11  years 
England — 6  years       VV'est  Indies— i  year 
SPECIALTIES:  Power  Plants.  Electrical  Rail- 
wav9,  Power  Rates,  klectrolytic  Corrosion,  Steam 
and  Producer  Gas  Engines,  Metallurgy,  Electro- 
Chemistrv,  Building  Materials. 

M  Victoria  Street       -  TORONTO 
Tel.  Slain  5240.     Cable  Address,  Trolley,  Toronto 


Business  Undertaking's. 

Barrie,  Ont. 

'I'lic  luijifd  of  Liglit  rdimiiissiotici'.s  ni't* 
inattfjtiijitiiio;  jui  all  day  liijhiiiifi  sciA  ice. 
-V  .-^I'pafatt"  liin-  I'of  stfct't  lighting  may 
be  iii.^tallfd  at.  a  i-ost  of  about  $2,0U0. 

Chatham,  Ont. 

TIk"  cit  y  has  litially  accepted  fx'Oiii  the 
Colonial  l^iigiiici'i'iiig  Co.,  of  Montreal, 
the  nt>\v  gas  prothit-t'i'  engine  for  the 
city  elcctfic  lighting  plant,  subject  to 
the  jmtting  iu  of  a  new  dynamo  for  the 
second-hand  tlvnamo  temporarily  in- 
stalled. 

Hamilton,  Ont. 

Tlie  contract  for  new  pumps  and 
motors  for  the  beach  pumping  house  has 
been  awai'ded  to  the  VVestinghouse 
Company  of  this  city  at  $20,148.  The 
(ieneral  Electric  Company  tendered  at 
ij!l8, 120  ft)r  pumps,  motors  and  complete 
etpiipiiKMit,  but  it  was  decided  to  accept 
the  local  firm's  tender  V)ecause  it  included 
an  ailditional  starting  motor.  The  ten- 
der of  the  John  Montgomery  Company, 
of  Toronto,  for  a  system  to  pump  water 
to  the  Mountain  top,  for  the  use  of  the 
residents  at  the  head  of  Wentworth 
street,  was  accepted.  The  price  was 
$6,500.  The  tender  covered  compressor, 
motor,  four  tanks  and  two  water 
elevators. 

Kenora,  Ont. 

Aemilius  Jarvis  &  Company  have  pur- 
chased $300,000  5J  per  cent,  town  bonds, 
issued  for  the  Hy^rdro-Electric  power 
l)lant. 

Orillia,  Ont. 

The  ratepayers  have  approved  a  by-law 
to  raise  $30,000  for  the  completion  of  the 
power  plant. 

Oshawa,  Ont. 

The  corporation  of  Oshawa  will  make 
application  at  the  next  session  of  Parlia- 
ment for  power  to  construct  and  oper- 
ate an  electric  light  and  power  plant. 

Orangeville,  Ont. 

The  Dufferin  Light  and  Power  Comp- 
any, Limited,  have  been  incorporated 
with  a  capital  of  $200,000.  The  incorp- 
orators include ;  W.  D.  Wilson,  W.  P. 
McHenry  and  F.  W,  Scott,  all  of 
Toronto. 

Ottawa,  Ont. 

Garrioch  and  Godard  secured  the  con- 
tract of  supplying  the  Civic  Electric 
Commission  with  $2,000  worth  of  wire 
reqtiired  for  the  civic  plant. 

Sorel,  Que 

The  Sorel  Light  and  Power  Company, 
capatalized  at  $500,000,  have  obtained 
a  charter.  The  incorporators  include 
A.  E.  Pontbriand,  L.  T.  Trempe,  C.  O. 
Paradis,  and  O.  Paradis,  all  of  Sorel, 
Que, 

Toronto,  Ont. 

Mayor  Oliver  states  that  the  first 
contract  to  be  let  by  the  city  in  connec- 
tion with  the  distribution  plant  will  be 
for  the  sub-stations  and  conduits.  It  is 
hoped  to  call  for  these  this  month. 

Winnipeg,  Man. 

Samuel  Hooper,  Provincial  Architect, 
has  plans  nearly  ready  for  new  telephone 
exchange  building  at  Portage  la  Prairie. 

Yellow  Grass,  Sask. 

Richard  A.  Taunton,  512  Mclntyre 
Block,  Winnipeg,  has  formed  a  company 
called  the  "Yellow  Grass  Electric  Light- 
ing and  Power  Co."  which  will  put  up  a 
plant  at  this  town. 


Electric  Repair  & 

Contracting  Co. 

119  Lagauchetiere  Street  West 

Montreal 

Electric  Apparatus 

of  all  kinds  Repaired 

Special  Attention  to  Electric 
Elevators,  Electric  Power  and 
Generator  Installations. 

Electric  Wiring 

New  and  Second-Hand  Motors  and 
Generators    Bought    and    For  Sale 

Geo.  E.  Matthews,  Manager 


FINE 

BANK  OFFIPF^'^*?       --^  wrrn,!:.  aunuuu.   \."^"  ~L.iS9R@^tC^ 

OOURT  HOUSE  sr^""™^^;j^^ 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER  MICA 

KINGSTON.  ONT.  •  CANADA 

Write  us  for  your  requirements  in  MICA 


$65 


GOES  tIKE  SIXTY 

SELLS  LIKE  sixty; 
SELLS  FOR 

GILSON 

[GASOLENE 

ENGINE 

"orPumping,  Cream 
.Separators,  Chums.  Wash  Ma- 
"  les.  etc.  FEEE  TEIAL 
Askfor  catalog-all  sizes 
GILSON  MFG.  CO.  Ltd.inv,  ks,  GUELPH.ONT. 


@ntract  Record 

Architect  Builder 

Toronto 

Publishied  Weekly 

Subscription,  Two  Dollars 


PROCURED  IN  ALL 
COUNTRIES  - 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATE NTS 


PHONE 
MAIN 
2582 

RIDOUT  8c  MAYBEE 

103  Bay  Stroet 
TORONTO,      -  CANADA 
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Michigan  White  Cedar 

=  POLES  = 

Will  Outlast  All  Other  Kinds 

Get  our  Prices.  We  can  fill  all  sized  oi'dei-s 
from  our  own  stock.     150,000  ON  HAND 

Twenty-eight  years  have  we  been  producers. 

W.  C.  Sterling  &  Son  Co. 

Principal  Office:   MONROE,  MICHIGAN 

Yards  :   Bay  City,  Omer,  Boyne  Falls,  Cass  City  and  Monroe 


Cedar  Poles 

from 

"British  Columbia" 

The  strongest,  straightest  and  soundest  pole  that 
grows  in  the  "  WORLD." 

We  can  ship  them  East  as  far  as  Quebec  and  com- 
pete with  Eastern  poles-40  ft.  and  longer. 

In  Onta.rio  we  can  compete  only  on  35  ft.  poles  and 
longer. 

In  Manitoba — 30  ft.  and  longer. 

In  Alberta  and  Saskatchewan  we  are  "IT"  on  all 
lengths. 

Don't  be  afraid  of  them.  They  are  the  leading  pole 
for  City  and  Power  line  construction. 

Yards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

We  name  delivered  prices  always  and  guarantee 

immediate  shipment. 
Write  for  car  load  prices  on  our  Orcgon  Fir  CrOSS- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,  Washington 


Carbolineum 

Ideal  Wood  Preservative 
PREVENTS  ROT  AND  DECAY  IN  WOOD 

Invaluable  for  Telephone  Poles,  Shingles,  Fence  Posts, 
Railway  Ties,  Paving  Blocks  and  all  Wooden  Structural 
.Work.     Cheap   as    Paint   and   as   Easily  Applied. 

Carbolite  Carbolineum  Co.,  Limited 

59  Yonge  Street,  TORONTO 


ARMATURE 
BABBITT  METAL 

We  guarantee  this  metal  to  give  perfect 
satisfaction  in  Motors  and  Dynamos  and 
Electric  Street  Railway  Armature  Bearings 

Get  our  book  "Facts  about  Babbitt." 

The  Canada  Metal  Co.,  Limited 

Toronto        -  Ont. 


"CALVADUCT"and"LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
V.  S.  Letters  Patent. 

TORONTO        -  CANADA 


Oneida   Galvanized  Chain 

For  Suspending  Arc  Lamps 

Oneida  Community  Limited 

Niagara  Falls,  Ontario 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service — Central,  Exchange, 
Factory,  Warehouse,  Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 


John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 
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Is  your  policy  Stand  StilF  or  Go  Ahead  ? 


A  RE  you  going  to  remain  in  a  groove  or 
will  you  join  the  ranks  of  progressive 
manufacturers  and  push  forward  ?  Business 
from  now  on  will  be  just  what  you  make  it. 

Are  you  an  optimist  or  a  pessimist  ? 

The  industrial  sky  is  again  clear.  The 
men  with  the  money  bags  have  come  out  of 
their  hiding  places,  and  it  is  now  only  a  case 
of  "Ask  and  you  shall  receive." 

The  policy  of  lying  low  "  is  out  of  date. 
If  you  are  a  manufacturer  of  electrical  equip- 
ment it's  high  time  to  get  a  move  on.  Show 
your  old  friends  and  your  many  prospective 
new  ones  that  you  are  once  more  on  the  war- 
path and  will  appreciate  their  orders.  An 
advertisement  in  the  Canadian  Electrical 
News  will  do  this. 

The  time  to  start  is  now.  Every  day 
you  wait  is  so  much  lost.  Forceful  advertising 
will  do  wonders  for  you.  If  you  have  lost 
business  in  the  past  connect  with  it  again 
through  th  Canadian  Electrical  News,  the 
real  "live  wire"  in  the  Canadian  electrical 
field. 

Sample  copies  and  rates  at  your  request. 


Canadian  Electrical  News,  Toronto,  Canada 
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How  About  It  ? 

Are  you  wondering  who  will  take  SUFFICIENT  INTEREST  in  YOUR  DIFFI- 
CULTIES to  rush  those  repairs  you  are  badly  in  need  of.  If  so,  just  make  a  note  of  our 
address  and  ship  at  once,  or  phone  us  for  a  good  man  to  do  the  work  at  your  plant. 

Though  your  Splendid  Co-operation  has  given  us  the  busiest  season  we  have  enjoved 
since  our  inception,  we  always  make  it  a  point  to  give  each  job  our  attention  from  the 
moment  it  arrives. 

Armatures  Transformers 
Switchboards      Arc  Lamps 

ANYTHING   IN   ELECTRICAL  MACHINERY 

Special  Electric  or  Electro-magnetic  Machinery  built  to  order.  Manufacturers  of 
Electro-magnetic  Concentrators  for  foundries  and  smelters. 

The  Electrical  Maintenance  &  Repairs  Co. 

Phone  Main  3419  162  Adelaide  Street  West,  TorOIltO 


THE  McEWEN  Tu'to*m5?ic 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-28  X  20  Tandem  Compound. 
Write  For  LaLtest  Bulletin  and  Prices, 

Waterous   Ervgirve    Works  Co. 

BRANTFORD,  CANADA 
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Kolloid-Wolfram  Lamp 

Life  1,000  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY   COMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 

Midland  Electric  Co. 

SOLE  AGENTS 
I  19-12 1  Youville  Square,  Montreal 


^  "YOUR  ELE6TRI6flL  SUrPLY" 

 HOUSE  

51  Victoria  Square  -  -  MONTRt^U 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 


Successors  to  United  Electric  Co.,  Limited 


468-474  King  St.,  West 


TORONTO 


The 


Electrical  Constrtiction  Co., 

of  London,  Limited 

32-40  Dundas  Street,  London.  Can. — Phone  1103. 

Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
make. 


Estimates  Cheerfally  Given 


Descriptive    matter  furnished 
on  application 


LONG  DISTANCE   PHONE  MAIN  3149 


Electrical  Repairs 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

326-528-330  Craig  Street  West  -  MONTREAL 


Vol.  XVII 


Toronto,  December,  1908 


No.  12 


Canadian 


Electrical  News 


&  Engineering  Journal 


"SUPERIOR" 

Alternating    Inductioii  Motors 


Current 


Single  Phase 
Constant  Speed 


Multi  Phase 
Variable  Speed 


Alternators  for  Power  and  Light 

"SUPERIOR"  Direct  Current 
Machines  to  Suit  all  Conditions. 

Canadian  Electrical  £^  Motor  Co. 

Successors  to  United  Electric  Co.,  Ltd.  Limited 

468-474  King  Street  West,  Toronto 


TUNGSTEN  LAMPS 

When  you  decide  to  j)urflia.se  Tungsten  Lamjis,  insist  on  gettini;-   C.  G.  E.  TUNGSTENS.    .V   trial  will  convince  you 

that  thev  are  thi'  best. 


WK 

MAKE  PROMPT 
SHIPMENTS 


Multiple  Lamp — loo  to  125 
volts  ;  I  to  I  ^  watts  per 
candle.  May  be  used  in 
any  position — will  burn  satis- 
factorily, at  an)  an^le. 


Order  Now 


Average 

Standard 

Type  of  Lamp 

Watts 

Packaffc 

Pri>os 

per  Lamp 

Quantitv 

Regular  Tungstens 

25 

100 

40 

50 

60 

50 

100 

24 

250 

12 

Meridian 

40 

24 

60 

24 

Tungsten  Lamp  Stocks  are  carried  regularly  at  all  Branches 

CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 

Toronto      Montreal      Halifax      Ottawa      Winnipeg      Vancouver  Rossland 
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I     N.  I'll  I  I  II -.  rii-uuni,  Uho.  11.  Oi.NKV  2nci,  Secretary-Treasurer. 

\j  I^^    Eugene  F.  Phillips  Electrical  Works 

>^  Montreal  Toronto 

Railway,  Feeder  and  Trolley  Wire 

Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords 
Rubber,  Magnet,  Office  and  Annunciator  Wires 

Bare  and  Insulated  Electric  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Fai-toi)-:  Amkrican  Electrical  Works,  Providence,  R.L 
N'l'w  Ottu-o  :  2b  Cortlaiuh  Street.  Chieag-o  Office  :  135  Adams  Street. 


'SHAWMUT' 
N.  C.  Code  Standard  Porcelain  Bases 

And  Indicating  Enclosed  Fuses 

MAINLINE  AND 
BRANCH  PORCELAINS 
OF  ALL  KINDS 

NOTICE  t^fl^B^JIS'^        W   h      d  d 

'^Project^Beyond         ^  3     the  use  of  castings 

the  Porcelain   -      J  >"  o^""  Bases 

Have  You  Our  Catalogue  No.  ioo? 

CHASE  SHAWMUT  CO. 

NEWBURYPORT.  -  MASS. 

Stuart  -  Howland  Company 


Manufacturers  of 


The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 


On  the  Market 


Everything  Fully  Guaranteed 

Also  Dealers  in  Everything  Electrical.  _  _ 

'-"^t'rJ.rer'"'  S  ^.'SfAtreet  (Boston,  Mass. 
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BENJAMIN 
Tungsten  Fixtures  a„d  Adapters 

For  Permanent  or  Temporary  Installations 


REMEMBER 


Enclosed  Indoor  Fixture,  Brushed  Brass — 18"  Opal 
Refl.  3-5  Ligfhts — 25"  Over  All,  Grouping: 
Switch  Offers  •)  Degrees  ot  Light. 
Cat.  No.  T84. 
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Cat.  No.  99. 
List  Price  $0.70 
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If  You  Want  New  Tungsten  Fixtures 

If  You  Want  To  Burn  Tungsten  Lr.mps  On  Old  Fixtures 
WE  CAN  EQUIP  YOU— AND  DO  IT  RIGHT 

WRITE    FOR  DISCOUNTS 

BENJAMIN  ELECTRIC  MFG.  CO. 

64  York  Street,  TORONTO 


Open  In-Door  Fixture,  Brushed  Brass — 18"  Opal 
Refl.  4-b  Lights — 25"  Over  All.  with  or 
without  Pendant  Switch. 
Cat.  No.  T4,5K. 


WIRES  AND  CABLES 

of  Every  Description,  for  Telephone,  Telegraph  and  Electric  Power  Purposes 

The  Wire  and  Cable  Co.,  Montreal 


•'DiaLmond  H" 


SWITCHES 


Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


MANUFACTURED  BY 


APPLIANCES 

Galvanized 
Steel 

Wall 

Cases 

Automatic 
Flush 
Receptacles 
and  Plugs 

o  o 


Canadian 
Agents  : 


THE  HART  MANUFACTURING  COMPANY,  Hartford,  Conn. 

C.  W.  Bongard  Co.,  Ltd.  »  62.64  Wellington  St.  West.  Toronto,  Can. 
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Metallic  Filament  Lamps 
Incandescent  Lamps  Arc  Lamps 

Write    for  our  Prices  Before  Ordering-  Elswhere 

J.  A.  Dawson  &  Company 

Electrical  Supplies  and  Apparatus 
WINNIPEG  -  -  MONTREAL 

The  Dominion  Electric  Co. 

I  The  High  Grade  1 

Refilled  Incandescent  Lamp 

'   is  now  an  assured  fact.    Consumers  are  invited  to  make    i  ' 

comparative  tests  of  our  lamps  with  the  best  new  lamps. 

Write  for  our  SELLING  PRICES 
Write  for  our  REFILLING  PRICES 

Quality  guaranteed  just  the  same  as  new  lamps 

WE  BUY  BURN-OUTS 

The  only  refilling  lamp  factory  in  Canada  is 

The  Dominion  Electric  Co.,  St.  Catharines,  Ont. 

Peerless  Transformers 

With  Cores  Built  of  Silico- Vanadium  Steel  Only 

Guaranteed  Against  Defects  for  Two  Years 

SOLE  AGENT 

A.  H.  W.  JOYNER,  e  Wellington  Street  East,  TORONTO 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADE  MARK 
R.eg.  U.  S.  PaLtent  Office 


Okonite 
Insulated 


Wires  and  Cables 


I     Willard  L.  Chandee  1 

TT  T-^        L  r^u  f  Managers 

H.  Durant  Cheever    J  ^ 


Geo.  G.  Manson,  General  Superintendant 
W.  H.  Hodgrins,  Secretary. 
W.  C.  Chandee,  Assistant-Secretary. 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

The  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


Indviction 

Motors 

RUGGED  DESIGN 

HIGH  POWER 
FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Bulletin  100 

^^^^^^^    ^^iiiiimiiiimii^^  ^^^i^^ss^^^^^^^B 

The   PACKARD    ELECTR.IC    CO.,  Limited 

Works:  St.  CathaLrirves 

127-129  Bell  Tel.  Bdg. ,  Montreal.                                                   Somerset  Block,  Winnipeg. 
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INTERESTING  FACTS 


ell" 


O-KOl  HAW 


MNE  UVES 
^•'VE  LASTJKC  SATIS 

OT  

^AL  Specialties  L'l 


for 

JOBBERS  and 

DEALERS 


One  Jobbing  I'inu  in  M.mlrciil 
took  lip  our  X  CKl.l.S  llils  Spi  irig. 
the  first  urdiT  hiiny  il  ted  April 
lOth,  KxiS.  I'p  to  August  loth, 
u)oS,  they  havr  sold 

12,736  X  Cells, 

maUinsr  in  FOUR  MOVTUS,  as 
llK-v  K'ladlv  .ulniit.  TWICK  AS 
MCCll  I'KOl-'irON  X  CKLl.S 
as  tlie\'  ha\e  made  on  imported 
Uiiteries  during  TWKLVE 
MONTHS  in  1907,  alihoi.^h  tiiey 
handled  duringf  1907 

.>'.o75  import^  Dry  Cells. 

This  statement  should  convince 
\ou,  but  it  is  not  surprising,  tor  our 


X  CELLS 

Are  Guaranteed 

And  they  Certainly  Have 
NINE  LIVES 


We  ship  FKESH  GOODS  on 
date  the  order  is  received. 
\\'hen  in  Toronto  inspect  our 
up-to-date  plant. 


Electrical  Specialties,  Limited 


12-14-16  Shuter  Street 


Toronto 


Devoe  Switchboards 


are  just  a  little  better  than  the  best  you 
have  ever  used.  So  are  our  switches  and 
))anel  boards.  We  make  only  high 
grade  goods. 


Type  "B"  Switch,  250  Volts.    Front  connected  for 
National  Electrical  Code  Fuses. 

'The  above  are  broad  statements,  but 
we  invite  comparisons.  No  doubt  you 
"WANT  TX)jBE  Showx".  Give  us  the 
chance  tb'  do  it. 

May  we  send  you  our  No.  4  catalogue  ? 

The  Devoe  Electric  Switch  Co. 

157  Craig  Street  West,  MONTREAL 


Enclosed  Type 
Motors 


for 


Cranes,  Industrial 
Railways,  Hoists,  Etc. 


Write  for  Particulars 


Canadian  Crocker-Wheeler  Co. 


MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 
Head  Office:  41  Street  Railway  Chambers,  MONTREAL 


Limited 
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Bargains  in  Incandescent  Lamps 


We  have  the  following  "  Sovereigri  "    T.  H.  Base  Lamps  to  dispose  of  at  BARGAIN 
prices. 

State  voltage,  candle  power,  and  number  required,  and  we  will  quote  exceptionally  low 
prices.     Write  now  before  they  are  sold. 


Quantity. 

524 
250 
200 
250 
50 
125 


Voltage. 

104 
no 
no 
104 
no 
52 


CP. 

8 

8 
10 
10 

5 
8 


The  FL.  E.  T.  Pringle  Co.,  Limited 

Montreal 


"A  Sign  of  the  Times" 


QLBERT  ARC  LAMPS 


New  Type  300  Hour  Lamp 


Small  Lamps  Built  on  Strong  English  Lines 


Length  31".  Weight  22  lbs. 


The  best  and  cheapest  form 
of  lighting  is  with  small  arc- 
lamps.  Make  your  lighting 
a(;count  less.  This  special 
lamp  ai  ranged  to  burn  an  18" 
top  carbon,  and  provided  with 
a  special  enclosiire.  Can  be 
reli(!d  upon  to  burn  250  or 
nearly  300  hours  with  only  a 
single  enclosing  globe.  Its 
economy  in  carbons  and  laboi- 
of  trimming,  and  its  efficiency 
are  most  marked. 

D.  C.  Current  Only 


This  Lamp  is  a  miniaturt! 
lamp,  but  made  on  good 
strong  lines,  and  not  of  the 
so  called  "Baby"  type  lamp. 

The  lamps  take  3A  inches  of 
bottom  carbon  as  against  the 
usiial  5  inches,  burning  about 
40-oO  hours  on  continuous 
curi'ent  and  80-.')0  lioiu'S  on 
alternating  circuits. 

The  whole  lamp  is  small 
and  neat  in  appearance,  the 
total  length  being  only  18 
inches.  The  globe  is  foiir 
inches  in  diametei-. 

The  works,  as  opposed  to 
concentric  coil  lamps,  are 
thoroughly  povverful  and 
strong,  and  they  are  mechan- 
ically well  designed  on  of)en 
type  lines  allowing  ample 
cooling,  easy  re{)lacement  of 
coils,  and  cleaning  of  mech- 
anism. 

A.C.  or  D.C. 


J.  H.  B.  Vandeleur,  Canadian  Representative 

Repair  Shops  in  Toronto  3  Dineen  Building:,  TORONTO 


Length  i8".    Weight  1 1  Ihs.     To  bnrn  ;i 
various  eurrents  I't'  ifom  i  to  ;S  amperes, 
continuous  or  alternating. 


8 


CANADIAN   ELECTRICAL  NEWS 


Isn't  it  better 
to  adopt  "Hill" 
Panelboards 

than  to  wish  you  had  ? 

Positively  tlie  neatest 
and  most  substantial 
on  the  market.  Plug 
or  Cartridge  Fuses. 

With  or  without 
Main  Switch. 

Don't  buy  Boards  or 
Cabinets  before  getting 
our  price. 

If  you  want  some- 
thing special  send  us  a 
sketch  and  we'll  do  the 
rest — That's  our  busi- 
ness. 

Hill  Electric 
Mfg.  Co. 

1560  St.  Lawrence  B'v'd. 

MONTREAL 


Monarch  Electric  Co. 


579  St.  Paul  St.,  MONTREAL 


Limitec] 


Electrical  and  Mechanical 
Engineers  and  Manufacturers 


Switchboards,  Electrical  Supplies, 
Commutators,  Oil  Switches,  Metal  Novelties 

Special  2,000  Volt  Motor 
Starting  Apparatus 


f 


A  GOOD  SIGN 

Is  the  Result  of  Using 

Brilliant  Sign  Lamps 


No  dark  spots. 
Every  lamp  burns. 

Supplied  either  clear,  with  frosted  tips,  or  all 
frosted,  in  2,  4,  and  5  Candle  Power. 

We  manufacture  a  complete  line  of  Incan- 
descent Lamps,  and  are  now  in  a  position  to 
supply  Miniature  and  Candelabra  Lamps. 

Write  for  catalogue  and  prices. 


Ontario  Lantern  &  Lamp  Company,  Limited 


HAMILTON,  ONTARIO 
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PUMPING  MACHINERY 

OF  ALL  CAPACITIES  FOR  ALL  PURPOSES 


WORTHINGTON  BOILER  FEED 
PUMPS 


WORTHINGTON  TURBINE  PUMPS 

WATERWORKS  OF  THE  TOWN  OF  LACHINE,  CONSISTING  OF  2  SINGLE  STAGE 
8  INCH  TURBINE  PUMPS  EACH  DRIVEN  BY  100  H.P.  INDUCTION  MOTOR. 
ARRANGED  TO  BE  OPERATED  IN  SERIES  FOR  DOMESTIC  OR  IN  MULTIPLE 
FOR  FIRE  PURPOSES.    SEE  BULLETIN  103. 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO. 

LIMITED 

Works:  Montreal.    Sales  Offices:  New  Glasgow,  Montreal,  Toronto,  Cobalt,  Winnipeg,  Calgary,  Vancouver. 


lO 
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Paragraphs  on  Traction 


It  is  reported  that  Canadian  financiers  are  plannini^ 
to  subscribe  sufficient  funds  to  take  the  Chicago  el-  Mil- 
waukea  Electric  Road,  headed  by  A.  C.  Frost,  out  of 
the  hands  of  receivers. 

The  Montreal  il-  Southern  Counties  Railway  Company, 
which  some  time  ago  secinod  entrance  to  Montreal,  has 
started  constniction  on  the  Montreal  section.  John 
Quinlan  &  Company  have  secured  the  contract  for  the 
concrete  work,  and  the  United  States  Steel  Company 
for  the  rails  and  other  special  work. 

The  Toronto  Railway  Company  is  investigating  the 
merits  of  two  fare  boxes  for  use  in  pay-as-you-enter 
cars.  One  is  the  invention  of  William  Cox.  an  employee 
of  the  company,  and  the  other  is  that  of  Wm.  Coleman, 
of  Tottenham.  Ont.,  and  has  been  promoted  in  Buffalo 
and  New  York.  Several  officials  of  the  company  tried  to 
beat  both  boxes  without  success,  and  there  seems  to  be 
little  choice  between  the  two.  The  matter  will  be 
determined  shortly. 

It  is  not  likely  that  the  proposed  improvements  to 
the  street  railway  system  at  Hamilton,  Ont..  will  be 
gone  on  with  this  fall.  The  season  is  so  far  advanced 
that  the  company  officials  think  it  would  be  a  mistake 
to  start  reconstruction  work  this  year.  They  are,  how- 
ever, prepared  to  go  ahead  at  once  with  the  erection  of 
car  barns  and  shops  providing  the  city  will  ollow  them 
to  put  down  a  single  track  on  Wentworth  street  north 
and  a  double  track  on  Sherman  avenue  from  Main  to 
"Vinson  streets. 

The  protective  devices  ordered  by  the  Dominion 
Railway  Board  for  the  crossing  of  the  Grand  Trunk 
Railway  and  Toronto  Railway  Companies  on  Front  street, 
Toronto,  have  been  put  into  operaten  after  an  inspection 
by  officials  of  both  companies.  The  system  includes 
semaphores,  gates  and  derails,  and  is  considered  the  most 
complete  in  the  city.  Slowdown  signals  are  placed  on 
the  street  railway  tracks  200  feet  from  the  crossing,  and 
all  cars  must  come  to  a  full  stop  100  feet  away  from  it. 
The  gates  are  especially  heavy  and  the  western  arm  also 
protects  Windsor  street.  The  tower  at  the  crossing  has 
six  levers,  operating  the  semaphores,  gates  and  derails 
on  either  side,  and  watchmen  will  be  on  duty  day  and 
night. 

At  a  large  public  meeting  held  in  Port.  Arthur  re- 
centl.y,  a  resolution  was  signed  by  practically  every  one 
present,  protesting  against  the  proposed  arrangement 
to  hand  over  a  portion  of  Port  Arthur's  street  railway 
t-o  Fort  William,  and  calling  upon  the  Ontario  Railway 
and  Municipal  Board  to  wait  until  the  legality  of  the 
agreement  relating  to  the  railwav  had  been  passed  upon 
in  the  High  Court  of  Justice.  The  claim  is  made  that 
the  proposed  deal  was  arranged  by  aldermen  of  the  two 
cities  who  met  in  Toronto,  but  were  not  authorized  to 
make  the  arrangement,  and  that  it  was  never  ratified 
by  the  people  of  either  city  or  by  the  Port  Arthur  Council. 

The  order  of  the  Ontario  Railway  and  Mimicipal 
Board,  directed  to  Sheriff  Thompson,  to  place  the  Port 
Arthur  Street  Railway  in  the  hands  of  the  ioint  board, 
composed  of  commissioners  representing  the  cities  of 
Port  Arthur  and  Fort  William,  was  carried  out  on  No- 
vember 19th. 


Moira  River  Development  Proposed 

A  deputation  from  Hastings  County  waited  upon  the 
Hon.  Mr.  Cochrane,  Ontario  Minister  of  Lands,  Mines 
and  Forests,  recently  and  were  promised  consideration 
in  regard  to  improving  the  J\loira  River's  natural  reser- 
voirs in  order  to  provide  electrical  power  for  Belleville, 
Tweed,  Madoc  and  adjacent  towns  and  mining  districts- 
to  the  north.  The  idea  is  to  build  dams  at  several  lakes 
tributary  to  the  river  and  thus  prevent  the  water  from 
all  going  down  in  the  spring.  The  cost  is  estimated  at 
about  $35,000.  The  Hydro-Electric  Power  Commission 
engineers  have  already  estimated  that  the  river  is  cap- 
able of  supplying  an  aggregate  24-hour  horse-power  of 
about  22,300.  Like  many  other  provincial  rivers,  how- 
ever, its  flow  in  summer  is  small,  owing  to  the  draining 
of  swamps  and  other  natural  reservoirs.  By  concrete 
dams  at  the  various  lakes  it  is  hoped  to  provide  a  con- 
sistent flow  of  water.  The  deputation  was  headed  by 
Messrs.  Henry  Corby,  ex-M.P. ;  J.  W.  Pearce,  MP.. P.': 
J.  M.  Johnston,  M.P.P.  ;  Amos  Richardson,  M.P.P., 
from  the  various  ridings  of  Hastings,  and  Town  Solicitor 
Mikel,  of  Belleville. 


■  The  20th  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  will  be  held  in  the  Engineering 
Societies  Building,  29  West  39th  street.  New  York,  De- 
cember 1st  to  4th.  The  president's  address,  to  be  de- 
livered at  the  opening  of  the  meeting,  will  be  upon 
"The  Conservation  Idea  as  Applied  to  the  American 
Society  of  Mechanical  Engineers."  A  number  of  in- 
teresting addresses  will  be  delivered,  including  papers 
upon  aeronautics.  Among  the  addresses  will  be  one  on 
Thursday,  Dec.  3rd,  by  Norman  Litchfield,  upon  the 
durability  of  gears  in  electric  railway  service.  Prof.  F. 
C.  Agner  will  deliver  an  address  on  Thursday  afternoon. 
Dec.  3rd,  upon  the  "Possibilities  of  the  Gasoline  Tur- 
bine." On  Friday,  Dec.  4th,  Prof.  Richard  G.  Dukes 
■will  deliver  an  address  showing  tests  on  friction  clutches 
for  power  transmission. 


The  New  Orleans  Telephone  Company  have  made  a 
demand  on  the  Western  LTnion  &  Postal  Telegraph  Com- 
panies for  15  per  cent,  of  the  tolls  on  messages  delivered 
to  city  addresses  by  telephone.  The  telegraph  com- 
panies maintained,  however,  that  they  are  entitled  to 
use  their  telephone  instruments  for  any  legitimate  pur- 
pose, and  refused  to  pay  more  for  service  than  any  other 
subscriber.  It  is  stated  that  both  the  telegraph  com- 
panies at  Chattanooga,  Tenn.,  ordered  the  telephone  in- 
struments taken  out  when  a  similar  demand  was  made 
there 


Victoria's  Power  Supply  Outrun. 

In  a  special  report  to  the  City  Council  of  Victoria. 
B.C.,  City  Electrician  Hutchison  states  that  he  finds 
that  the  capacity  of  the  presen^.  w-ater  source  of  power 
has  been  outrun  by  the  growing  demands  of  the  city, 
and  that  it  is  imperative  that  steps  should  be  taken  to 
provide  an  ample  supply.  He  finds,  however,  that  the 
company  had  installed  and  £fci"e  installing  a  sufficient 
auxiliary  steam  plant  to  produce  ample  power,  added  to 
that  generated  at  Coldstream,  to  take  care  of  present 
needs.  In  his  report  he  says  also  that  the  B.  C.  Electric 
Company  are  taking  means  to  prevent  a  recurrence  of 
the  recent  difficulties  from  shortage  of  light  and  power. 


Mayor  Henderson,  of  Lethbridge,  Alta.,  is  advocat- 
ing a  street  railway  line  for  that  city,  and  favors  grant- 
ing a  franchise. 
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NOTICE 


We  are  now  ready  to  make  deliveries  on 
our  20  candle  power,  25  Watt 

Sunbeam 
Tungsten  Lamp 

moLde  in  tKe  soLme  size  bulb  as  an  ordinary 
16  candle  power  coLrbon  lacmp. 

We  cQLn  also  make  prompt  deliveries  on 
SUNBEAM  TUNGSTEN  LAMPS  in  the 
following  cQLndle  power: 

32  c.p.,    40  watt 
48  60  " 

80    "  100 
200  250 

N.  B. — All  Sunbeam  Lamps  are  rated  according  to  the  British 
Standard  of  candle  power. 

WRITE  FOR  NEW  PRICES 

MANUFACTURED  BY 

The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Factories :  Toronto  and  St.  Catharines 

Main  Office:  Northwestern  Olliio  ami  Wareliouse  ; 

Toronto  251  Notre  Dame  St.,  Winnipeg- 
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Th±  Crocker  Turbine 


0(  I'urnishod  in  various  st\"les 
ot  sottino-  in  all  sizes  and  for 
Ik\u1s  up  to  I  so  ft. 

(\  Special  sottiiii^s  dcsioned 
to  suit  special  locations  when 
required. 

(J(\Ve  give  special  attention  to 
1 1  \  dro-electric  installations 
tor  which  the  Crocker  Tur- 
bine is  perfectly  adapted. 

If  interested  in  h\draulic 
de\elopinent  we  will  be  glad 
lo  submit  plans  and  specifi- 
cations. 

Q  Specifications  from  con- 
sulting' engineers  are  invited. 


2  Pairs  2i"  Cylinder  Gate  Crocker  Turbines  direct  connected  to  Electric  Generators. 


The 


Jenckes  Machine  Co.,  L  imited 

General  Offices:  Sherbrooke,  Que. 

Works,  Sherbrooke,  Que,  St.  Catharines,  Ont. 
Sales  Offices:  Sherbrooke,  St.  Catharines,  Cobalt,  Rossland,  Vancouver. 


Ca.rv  SKip  ImmediaLtely 


Peterborough 

Integrating  Wattmeter 

For  Alternating  Current 

Dust,  insect  and  moisture  proof. 

Is  correct  on  all  loads  from  two  per  cent. 

of  its  capacity  to  fifty  per  cent,  overload. 
Will  run    continuously    and    accurately  on 

fifty  per  cent,  overload. 
Has  no  complicated  parts,  and    the  friction 

is  reduced  to  a  minimum. 

Write  for  Prices  and  Bulletin  "B" 
Sole  Selling  Agent 

John  Forman 

Electrical  Supplies 
248-250  Craig  Street  West,  Montreal,  Que. 
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Aluminum  Lig'htning'  Arresters 

The  unit  in  the  aluminum  hghtning  arrester,  of 
which  we  were  speaking  last  month,  consists  of  a  pair 
of  aluminum  plates,  known  usually  as  a  cell,  this  name 
coming  in  all  probability  from  their  resemblance  to  an 
ordiiiary  battery,  as  they  are  set  fairly  closely  to  one 
another,  viz.,  %-inch  to  %-inch  apart,  with  electro- 
lyte in  between.  As  opposed  to  a  battery,  though,  the 
arrester  has  its  plates  placed  one  on  top  of  the  other, 
instead  of  side  by  side,  in  consequence  of  which  they 
are  made  cup  or  cone  shaped,  in  order  to  enable  them 
to  hold  the  electrolyte  in  between  each  pair.  Besides 
this,  such  a  shape  makes  the  plate  very  much  stiffer 
for  a  given  thickness  than  if  it  were  flat.  Further,  it 
lends  itself  very  readily  to  supports,  placed  either  in 
the  centre  or  at  the  edges,  the  two  main  designs  now 
on  the  market  being  built,  one  with  a  central  rod,  and 
the  other  with  three  or  four,  placed  round  the  peri- 
phery. These,  of  course,  must  be  of  wood  or  some  other 
insulating  material,  as  otherwise  they  would  simply 
form  a  shirt-circuit  from  cell  to  cell.    The  completed 


batterly  of  cells,  after  having  the  films  formed  on  the 
plates,  as  described  in  our  last  issue,  is  put  into  a  tank, 
either  porcelain  or  iron,  an  appropriate  number  of  tanks 
being  taken  to  make  up  a  complete  arrester,  the  exact 
cquijnnent  depending  upon  the  type  and  voltage  of  the 
system  The  tanks,  after  the  electrotype  has  been  put 
in  between  the  aluminum  plates,  are  filled  with  oil, 
which  serves  the  treble  purpose  of  increasing  the  in- 
sulation, of  preventing  evaporation  of  the  electrolyte, 
and  of  increasing  the  radiating  surface  of  the  cells,  and 
thus  decreasing  their  heating. 

The  normal  working  potential  of  this  arrester  is  about 
300  volts  per  cell,  that  is,  one  pair  of  plates  is  provided 
for  every  300  volts,  which  would  mean  that  on  an  un- 
grounded three-phase  system  of  23,000  volts  some  70 
odd  cells  would  be  needed  between  each  leg  and  ground, 
and  between  legs,  the  well-known  multiple  connection 
being,  of  course,  used  for  this  arrester  as  well  as  for 
its  predecessors.  The  break-down  potential  or  the  volt- 
age at  which  free  discharge  takes  place  is  some  40  per 
cent,  greater  than  the  normal  working  pressure,  though, 
of  course,  both  it  and  the  normal  point  can  be  varied 
by  using  different  electrolytes.  The  structure  of  the 
film,  and  with  it  the  resistance  of  a  cell,  vary  so  much 
according  to  the  potential  applied  to  them  that  an  ar- 
rester which  at  300  volts  per  cell  will  pass  but  one 
ampere  or  less,  will  at  a  little  over  400  volts  allow  a 
continuous  discharge  of  something  like  1,000  amperes. 
Obviously  this,  then,  is  a  wonderful  development  of  an 
electrical  safety  valve,  and  a  device  which  undoubtedly 
makes  a  tremendous  step  in  the  art  of  lightning  pro- 
protection. 

Contrary  to  the  practice  that  is  standard  with  the 
majority  of  othei-  types  of  arresters,  the  aluminum  form 
is  not  recommended  for  continuous  connection  to  the 
line,  at  least  in  the  higher  voltage  type.  At  the  same 
time  it  is  very  necessary  that  it  or  any  other  arrester 
be  ready  for  service  at  any  instant,  and  so  a  horn  air 
gap  is  inserted  between  it  and  the  line,  this  device 
serving  very  well  to  prevent  the  constant  leakage  cur- 
rent which  would  flow  if  there  were  no  gap,  and  at  the 
same  time  being  capable  of  such  setting  that  it  will 
break  down  with  a  very  slight  increase  in  the  normal 
potential,  and  thus  connect  the  arrester  to  the  circuit 
as  soon  as  it  is  really  needed ;  that  is,  whenever  any 
abnormal  potential  appears  on  the  line.  Another  curi- 
ous property  of  the  aluminum  arrester  is  that  it  must 
not  be  left  continuously  off  the  line,  any  more  than  it 
is  desirable  to  leave  it  always  in  circuit,  the  reason 
being  that  the  film  tends  to  disintegrate  unless  current 
be  passed  through  the  arrester  at  intervals.  Of  course, 
if  the  films  are  gone  the  arrester  becomes  practically 
a  dead  short-circuit,  as  its  resistance  then  disappears 
almost  entirely,  in  view  of  which  it  becomes  advisable  to 
provide  a  charging  mechanism.  This  is  generally  ac- 
complished by  arranging  the  horn  gaps  so  that  they  can 
be  swung  closer  together  than  their  normal  setting, 
when  the  potential  immediately  breaks  across  them,  thus 
producing  a  small  current  flow,  but  still  quite  sufficient 
to  keep  the  film  fully  formed.     So  far  this  charging, 
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though  it  is  only  a  matter  of  a  fow  seconds  once  a  day, 
has  to  be  attended  to  by  the  station  attendants,  in  view 
of  which  the  device  is  scarcely  yet  suitable  for  installa- 
tion out  on  a  line  where  there  is  no  one  to  look  after  it. 
Further,  the  question  of  temperature  has  to  be  con- 
sidered, as  the  characteristics  of  the  cell  change  very 
materially  if  subjected  to  only  ten  to  fifteen  degrees  of 
frost. 

The  various  accessories  that  are  desirable  for  the 
best  operation  of  this  very  unique  and  valuable  device, 
combined  with  the  fact  that  it  is  entirely  new,  naturally 
make  the  cost  materially  higher  than  the  forms  which 
have  heretofore  been  on  the  market.  But  when  oper- 
ating companies  come  to  feel  that  the  new  design  will 
really  protect  their  lines,  alternating  or  direct,  high 
voltage  as  well  as  low,  grounded  or  ungrounded,  they 
will  doubtless  not  hesitate  for  a  second  to  make  the 
investment  required,  for  the  real  value  of  a  perfect 
lightning  aiTester  can  scarcely  be  measured  in  dollars 
and  cents. 


Franchise  Operating  Companies  and  Their 
Customers 

It  is  most  unfortunate,  but  nevertheless  true,  that 
in  a  large  percentage  of  our  cities  and  towns  the  com- 
panies supplying  public  necessities,  such  as  water, 
street  railway  facilities,  electric  light  and  power,  etc., 
etc.,  are  on  anything  but  good  terms  with  the  citizens 
of  their  respective  communities.  This  does  not  mean, 
as  at  first  sight  would  appear  to  be  the  case,  that  this 
state  of  affairs  has  been  deliberately  brought  about  by 
the  companies  concerned,  because  such  organizations,  or 
at  least  those  of  them  who  have  competition,  or  those 
who,  even  without  that  stimulus,  are  alive  enough  to 
reach  out  after  business,  spend  a  lot  of  money  through 
the  various  advertising  channels  in  an  effort  to  increase 
their  output.  Surely  they  would  not  do  this  if  they 
really  felt  entirely  independent  of  their  customers  the 
general  public,  and  public  opinion.  Still  the  fact  re- 
mains that  a  very  great  percentage  of  them  entirely 
fail  to  recognize  that  they  have,  right  at  their  doors 
and  within  their  easy  reach  that  biggest  and  finest  and 
most  valuable  of  all  advertisements,  namely,  a  satis- 
tied  clientele,  if  they  would  but  do  their  part.  More- 
over, this  most  desirable  state  of  affairs  can  be  brought 
about  at  comparatively  little  cost,  notwithstanding  that 
some  day  it  may  prove  to  be  the  price  of  almost  life 
itself,  for  without  any  doubt  the  general  feeling  in  a 
community  decides,  much  more  frequently  than  it  is 
generally  given  credit  for,  the  success  or  failure  of  a 
move  for  municipal  ownership.  And  municipal  owner- 
ship is  no  joke,  as  those  who  own  shares  in  companies 
operating  within  the  pale  of  the  Hydro-Electric  Power 
Commission  can  just  now  testify. 

It  must  be  granted,  of  course,  that  an  innate  feeling 
of  hostility  to  every  public  service  corporation  exists  in 
practically  all  commimities,  ready,  nay,  more  than  that, 
anxious  to  become  active  if  given  but  the  slightest  ex- 
cuse, this  feeling  naturally  being  the  cause  of  a  great 


part  of  the  many  troubles  that  arise.  But,  properly 
speaking,  this  feeling  should  not  be  used  as  an  excuse 
for  the  existence  of  disputes,  as  it  so  often  is,  but  rather 
it  should  be  a  spur  in  the  side  of  every  manager,  urging 
him  on  to  see  that  as  far'  as  in  him  lies  every  legitimate 
cause  for  complaint,  every  possible  source  of  irritation, 
is  eliminated  from  his  dealings  with,  and  treatment  of, 
the  general  public.  We  all  know  very  well  the  thousand 
and  one  small  points  which  go  to  make  up  what  we  call 
fair  and  proper  treatment.  We  each  watch  them  very 
closely  as  applied  to  ourselves,  and  are  influenced  thereby 
when  placing  our  business,  large  or  small,  personal  or 
otherwise,  to  a  much  greater  extent  than  we  perhaps 
realize.  Why  do  so  many  of  our  public  service  com- 
panies neglect  this  elementary  but  highly  important 
principle,  which  applies  to  bodies  organized  or  unorgan- 
ized just  as  well  as  to  individuals,  and  thus  make  ene- 
mies of  those  who  might  otherwise  be  their  very  good 
friends.  Pleasant  relations  between  prospective  buyer 
and  seller  go  a  long  way  towards  consummating  any 
proposed  agreement,  and  are  also  of  irfestimable  value 
during  the  life  of  a  contract,  smoothing  over  with  great 
ease  any  differences  which  may  arise  and  which  may 
otherwise  turn  into  serious  disputes,  very  costly  to  both 
parties.  And  is  not  the  operation  of  a  public  service 
company,  on  the  one  hand,  and  on  the  other  the  pur- 
chasing of  its  product,  simply  the  carrying  out  of  a 
contract,  in  view  of  all  which  it  certainly  behooves  those 
operating  public  franchises  to  see  that  they  are  meeting 
their  customers  in  a  very  broad  and  liberal  spirit. 

As  an  instance  of  an  apparently  small  but  a  really 
most  important  point,  quite  capable  of  materially  affect- 
ing the  relations  between  the  public  and  those  serving 
them  without  competition,  we  would  cite  the  handling 
of  complaints.  Do  not  make  the  fearful  mistake  of  treat- 
ing any  complaint,  even  if  you  think  it  to  be  entirely 
unjustified,  with  anything  but  the  greatest  considera- 
tion. Investigate  every  complaint  thoroughly,  taking 
great  pains  to  explain  the  company's  position  and  side 
of  the  case  until  the  objector  cannot  but  grant  that  there 
are  at  least  two  sides  to  the  question,  and  then,  if  you 
are  in  doubt,  err  on  the  easy  side  and  make  some  slight 
concession.  You  will  never  have  a  better  opportunity 
than  this  to  throw  a  sprat  and  catch  a  herring.  As 
opposed  to  this,  the  policy  of  treating  complaints  with 
indifference,  of  letting  them  be  handled  by  any  but  the 
seniors  on  your  staff,  of  allowing  them  to  die  a  natural 
death  from  neglect,  is  sure  to  bring  retribution  sooner 
or  later.  We  commend  points  such  as  this  to  the  very 
earnest  attention  of  all  those  connected  with  the  opera- 
tion of  public  franchises,  as,  while  very  small  in  them- 
selves, they  are  fraught  with  the  gravest  danger  if  not 
most  carefully  watched. 


The  Nova  Scotia  Steel  &  Coal  Company,  Limited, 
are  progressing  rapidly  with  the  development  of  their 
Wabana  mine.  They  will  install  machinery  shortly,  and 
are  figuring  on  an  engine  driven  generator  of  about 
500  K.W. 
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The  Electrification  of  the  Sarnia  Tunnel 

I  An  Illustrated  Technical  Description  of  the 

Methods    Used    and  Equipment  Installed. 


The  disposal  of  the  rainfall  on  the  tunnel  approaches 
required  particular  attention.  The  areas  of  the  Port 
Huron  and  Sarnia  approaches  are  approximately  11  and 
13  acres  respectively.  Water  precipitated  on  these 
areas  during  a  rainfall  is  discharged  into  waste  ditches 
on  the  bank  above  by  means  of  pumps  of  large  capacity. 

The  successful  completion  of  the  electrification  of 
the  St.  Clair  Tunnel  was  celebrated  on  Nov.  12th  by 
the  cities  of  Port  Huron  and  Sarnia,  in  the  presence  of 
a  number  of  officials  of  the  Grand  Trunk  Railway  and 
visitors  from  Canada  and  the  United  States.  The  actual 
completion     of     tlie     work     was     accomplished  in 


tors  at  the  Hotel  Vendome  in  the  afternoon,  at  which 
over  a  hundred  guests  were  present.  A  number  of 
speeches  were  made  and  toasts  proposed,  among  them 
being  toasts  to  Engineer  Joseph  Hobson,  Mr.  Bion  J. 
Arnold,  consulting  electrical  engineer,  the  Westing- 
house  Company  and  its  officials,  the  mayors  of  the  two 
cities  and  the  press.  The  toast  to  the  Westinghouse 
Company  and  its  officials  was  responded  to  by  Mr.  R.  L. 
Wilson.  In  the  evening  a  dinner  was  held  at  the  Hotel 
Harrington,  Port  Huron,  during  the  course  of  which  the 
visitors  frequently  expressed  their  appreciation  of  the 
courtesy  they  had  received  and  their  admiration  of  the 


May  last  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  but  on  account  of  the 
peculiar  difficulties  of  the  problem  presented  to  the  con- 
tractors, it  was  deemed  advisable  that  working  proof 
of  the  satisfactory  solution  of  the  difficulties  should  be 
afforded  before  the  work  was  formally  taken  over  by 
the  railway  company.  This  has  been  in  progress  for 
nearly  six  months  and  the  company  finally  conceded  that 
the  Westinghouse  Company  had  completed  the  work  in 
a  manner  such  as  to  meet  all  the  demands  of  the  situa- 
tion. A  special  car  on  the  Montreal  train  carried  visitors 
from  many  intermediate  points.  At  Sarnia  the  train 
was  met  by  the  mayors  of  the  two  cities  and  the  party 
was  taken  to  the  American  side,  where  they  entrained 
upon  specially  decorated  observation  cars  to  make  the 
trip  of  inspection  of  the  tunnel.  The  trip  under  the 
river  was  made  with  every  opportunity  of  observing  the 
important  changes  which  have  been  brought  about  by 
the  adoption  of  the  electrical  system.  The  tube  pre- 
sented a  bright  and  cleanly  appearance  and  the  purity 
of  the  air  was  particularly  commented  upon. 

A  complimentary  luncheon  was  tendered  to  the  visi- 


splendid  manner  ni  which  the  electrical  system  had  been 
installed. 

The  following  technical  description  of  the  woi-k  of 
electrifying  the  tunnel  was  prepared  by  Mr.  F.  A.  Sager. 
assistant  engineer,  and  Bion  J.  Arnold,  consulting  elec- 
trical engineer  : 

The  Tunnel. 

The  tunnel,  located  under  the  St.  Clair  River,  is  the 
connecting  link  between  the  terminal  of  the  Western 
Division  at  Port  Huron,  Michigan,  and  the  terminal  oi 
the  Eastern  Division  at  Sarnia,  Ontario.  The  length 
of  the  tunnel  from  portal  to  portal  is  6,032  feet.  The 
total  distance  between  the  American  and  the  Canadian 
summits  of  the  St.  Clair  tunnel  is  about  2^  miles. 
The  grade  on  the  tuiuiel  approuclies  and  the  inclined 
sections  of  the  tunnel  is  2  per  cent.,  while  the  flat  mid- 
dle section  of  the  tunnel,  about  1,700  feet  in  length,  has 
a  grade  of  0.1  per  cent,  downward  toward  the  east,  just 
enough  to  provide  for  the  proper  drainage  of  any  seepage 
water.  A  single  track  extends  through  the  tunnel,  while 
a  double  track  is  laid  in  both  the  tunnel  approaches 
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The  tunnol  sholl  i-onsists  of  oast  iron  rings  built  up  in 
sections,  with  an  insido  ilianioter  of  about  19  foot. 
Retaining  levees  have  been  construotod  to  impound  a 
hu'ge  proportion  of  the  wat*^r  falling  on  the  approaobos. 
The  pnmps  handle  only  the  water  falling  on  the  central 
portion  of  the  approaoh  during  the  rainstorm.  Ijator  tbo 
impounded  water  is  discharged  into  the  pmnp  sump  by 
valves  provideil  for  the  purpose. 

Four  steam  locomotives  of  spocial  dosign  wore  in 
I'onunission  siiioo  the  construction  of  the  tunnel  for 
handling  the  freight  and  passenger  traffic.  They  were 
designed  to  provide  the  necessary  high  tractive  effort 
required  t<>  operate  the  trains  over  the  grades  in  the 
tunnel  and  on  the  approaches,  and  arranged  to  h\m\ 
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anthracite  coal,  in  order  to  minimize  the  inconvenience 
due  to  excessive  smoke  in  the  tunnel.  These  locomotives 
have  given  good  account  of  themselves,  and  have  handled 
the  traffic  in  a  satisfactory  way  throughout  their  ser- 
vice. Their  maximum  tractive  effort  limited  the  weight 
of  the  trains  handled  to  about  760  tons,  and  even  with 
this  load  the  speed  up  the  2  per  cent,  grade  was  often 
very  slow.  "With  the  constaiitly  increasing  traffic,  at 
times  the  capacity  of  the  tunnel  with  its  steam  equip 
ment  was  taxed  in  handling  the  tonnage,  and  it  wa.s 
thought  desirable  to  make  such  changes  as  would  increase 
its  possible  capacity  for  handling  traffic,  and  at  the  same 
time  do  away  with  the  presence  of  locomotive  gases  in 
the  tunnel. 

Proposed  Systems  for  Increasing  Capacity. 
The  advantage  of  the  use  of  electric  locomotives,  on 
account  of  the  freedom  fi'om  smoke  and  the  attendant 
discomfort,  together  with  the  possible  greater  economy 
in  operation,  led  finally  to  the  decision  to  provide  an 
electrical  equipment  to  handle  the  tunnel  service,  this 
equipment  to  provide  for  the  operation  of  the  trains 
through  the  tunnel  by  means  of  electric  locomotives ; 
the  handling  of  the  drainage  and  seepage  water  by  means 
of  electric  pumps ;  the  lighting  of  the  passenger  stations, 
the  tunnel  and  the  roundhouses  by  electricity,  as  well 
as  furnishing  a  certain  amount  of  power  to  the  round- 
houses; also,  provision  was  made  for  a  limited  amount 
of  outside  lighting  in  the  form  of  arc  lamps.  The  dif- 
ferent electrical  systems  available  for  such  service  were 
considered,  and  estimates  as  to  relative  cost  and  effi- 
iency  of  the  various  systems  were  prepared  and  sub- 


mitted to  the  Tunnel  Company.  These  estimates 
covered  the  direct  current  system  both  with  and  without 
battery,  as  well  as  estimates  on  the  alternating  current 
systems.  Complete  specifications  were  prepared,  cover- 
ing both  the  direct  and  alternating  current  systems,  and 
propositions  on  these  received  and  considered.  Decision 
was  finally  made  in  favor  of  alternating  current,  using 
a.  3-phase  system  for  the  distribution  of  power  required 
for  pumping  and  for  shop  motors  with  single  phase  dis- 
tribution for  locomotives  and  lighting. 

Service  Conditions  and  Requirements. 

The  St.  Clair  Tunnel  Company  is  operated  as  an  in- 
dependent division  of  the  railroad,  the  trains  being  de- 
livered by  the  Western  Division  in  the  yards  at  Port 
Huron,  and  taken  by  the  tunnel  locomotives  through 
the  tunnel,  and  delivered  to  the  Eastern  Division  at  the 
yards  in  Sarnia,  the  westbound  trains  being  handled  in 
the  reverse  order.  The  steam  locomotives  operating  on 
the  divisions  adjacent  to  the  tunnel  are  never  operated 
through  the  tunnel. 

In  order  to  increase  the  capacity  of  the  tunnel,  it  was 
desirable  to  provide  for  the  maximum  practicable  tractive 
effort  in  the  new  locomotives.  The  capacity  limit  was 
determined  by  the  maximum  pull  to  which  it  was 
deemed  wise  to  subject  the  drawbars  on  the  mixed  roll- 
ing stock  that  must  be  handled,  without  danger  of 
breaking  trains  in  two.  For  this  reason  the  locomotives 
were  specified  of  sufficient  capacity  to  develop  a  draw- 
bar pull  of  50,000  pounds,  when  operating  at  a  speed  of 
ten  miles  per  hour.  It  was  estimated  that  such  a 
locomotive  would  be  able  to  make  the  complete  trip 
through  the  tunnel  from  terminal  to  terminal  with  a 
1,000-ton  train  in  fifteen  minutes,   or  four  1,000-ton 
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trains  per  hour,  which  w^ould  provide  a  capacity  for 
traffic  about  three  times  larger  than  the  actual  maximum 
demands  up  to  the  present  time. 

It  was  estimated  that  the  pumping  service,  for  which 
adequate  provision  must  be  made,  would  require  the 
installation  at  the  Sai'nia  portal  of  two  pumps  each  of 
capacity  of  5,500  gallons  per  minute,  and  at  the  Port 
Huron  portal  the  installation  of  two  pumps  each  with  a 
capacity  of  4,000  gallons  per  minute.  To  provide  abso- 
lute continuity  of  service,  duplicate  pumping  equip- 
ments were  provided  in  each  portal,  as  well  as  duplicate 
feeder  lines  leading  from  the  power  plant  to  the  pump 
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houses.  The  pumps  must  always  be  in  readiness  for 
operation  day  and  night  throughout  the  entire  year, 
which  in  case  of  electrical  pumps  simply  necessitates 
the  presence  in  the  pump  house  of  a  pump  operator  and 
the  continuous  operation  of  the  power  plant. 

The  lighting  service  to  be  provided  for  is  of  minor 
importance  in  so  far  as  the  amount  of  power  required 
at  both  Sarnia  and  Port  Huron  is  concerned,  this  being 
somewhat  less  than  100  kw.  The  power  requirement 
for  motors  in  the  roundliouses  at  Port  Huron  and  Sarnia 
is  about  100  kw.  for  both  shops. 

To  furnish  electrical  energy  for  the  service  outlined 
above,  provision  must  be  made  in  the  power  plant  for 
supplying  single  phase  current  for  the  electrical  loco- 
motives, y-phase  current  for  the  pumping  service,  and 
3 -phase  and  single  phase  current  both  for  the  power 
and  lighting  service  at  various  points  throughout  Port 
Huron  and  Sarnia,  as  well  as  for  a  small  amount  of  arc 
lighting. 

The  Electrification  Equipment. 
Three  locomotives  have  been  provided  for  the  service, 
each  consisting  of  two  half-units,  each  half-  unit  mounted 


the  Tunnel  Company  to  operate  the  locomotives  at  a 
speed  in  excess  of  30  miles  per  hour.  Speed  indicators 
are  provided,  which  indicate  on  a  large  dial  located  in 
the  locomotive  cab  near  the  engine  driver's  seat  the 
speed  at  which  the  locomotive  is  running,  and  at  the 
same  time  record  the  speed  throughout  the  length  of  tho 
run.  T^is  assists  the  locomotive  driver  in  keeping  the 
speed  of  trains  within  prescribed  limits  at  all  times,  and 
furnishes  records  of  the  exact  speed  of  the  trains  through- 
out all  trips,  for  the  inspection  of  the  superintendent  of 
the  tunnel. 

The  locomotive  cab  is  rectangular  in  section,  con- 
structed of  sheet  metal  supported  by  structural  steel 
shapes.  Inside  of  the  cab  are  located  practically  all  of 
the  apparatus  used  in  connection  with  the  locomotive, 
with  the  exception  of  the  motors  and  the  brake  rigging. 
Included  in  this  apparatus  is  a  single  phase  transformer 
used  for  reducing  the  voltage  from  3,300  to  a  voltage 
suitable  for  application  to  the  motor.  The  transformer, 
as  well  as  the  motors,  are  air-cooled,  the  supply  of  air 
being  furnished  by  an  electrically  driven  blower,  also 
located  in  the  locomotive  cab.  The  blower  is  driven  by 
a  single  phase  motor,  the  current  being  supplied  at  100 


End  of  Electric  Zone,  Port  Huron  Yards. 


on  three  pairs  of  axles  driven  through  gears  by  single 
phase  motors  with  a  nominal  rating  of  250  h.p.  each, 
the  nominal  horse  power  of  the  complete  locomotive  unit 
being  1,500.  In  so  far  as  the  electric  motors  have  a 
very  liberal  overload  rating,  it  is  easily  possible  to  de- 
velop 2,000  h.p.,  and  on  occasion  in  excess  of  this,  in 
one  locomotive.  The  half-units  are  duplicate  in  every 
respect,  and  as  the  multiple  unit  system  of  control  is 
used,  they  can  be  operated  when  coupled  together  with 
the  same  facihty  that  a  single  phase  half-unit  can  be 
operated. 

The  locomotives  are  powerful  enough  to  start  a  1,000- 
ton  train  on  a  2  per  cent,  grade  in  case  this  should  be 
necessary.  At  a  test  made  on  a  half-unit,  using  a  dyno 
meter  car,  it  was  found  that  a  single  half-unit  developed 
43,000  pounds  drawbar  pull  before  slipping  the  wheels. 
This  was  done  on  a*  comparatively  dry  rail,  with  a  liberal 
use  of  sand.  On  this  basis  it  would  be  possible  to  de- 
velop about  86,000  pounds  drawbar  pull  with  a  complete 
locomotive.  The  maximum  speed  of  the  locomotives  is 
35  miles  an  hour.    However,  it  is  not  the  intention  of 


\olts  by  a  tap  from  the  main  transformi-r.  With  the 
moderate  supply  of  cooling  air  furnished  by  the  blower 
fan,  both  transformers  and  motors  are  al)le  to  operate 
at  full  capacity  with  comparatively  little  increase  in 
temperature  above  that  of  the  surrounding  air.  The 
air  for  the  cooling  is  taken  through  a  suitably  designed 
shutter  located  in  the  side  of  the  locomotive  cab,  and  is 
distributed  through  sheet  metal  ducts  installed  under  the 
rab  floor  to  the  three  motors  under  the  cab,  and  to  the 
li  ansformer.  From  the  latter  the  air  passes  either  through 
ail  opening  in  the  floor  of  the  cab  into  the  open  air,  or, 
if  desired,  into  the  interior  of  the  cab.  In  the  latter 
case  an  appreciable  amount  of  heat  can  be  secured  from 
the  main  transformer  for  utilization  in  heating  the  cab 
during  cold  weather. 

]\Totor  driven  air  compressors  are  also  located  in  the 
cab.  The  air  brake  equipment  is  of  the  standard  type 
used  for  electric  cars  and  locomotives,  with  the  exception 
of  the  motors,  which  are  single  phase.  They  are  oper- 
ated by  means  of  an  electric  controller,  which  serves  to 
keep  the  normal  air  pressure  at  about  100  poimds.  The 
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compressed  i\iv  is  used  for  the  purpose  ol  uperating  hoth 
the  autonuitie  and  straiglit  air  equipment  on  locomotive 
and  train,  and  in  aildition  for  a  variety  of  minor  purposes 
in  ivnd  i>bout  the  locomotive.  All  of  the  contactor 
switches  used  in  controlling  the  operation  of  the  loco- 
motives are  air  operated,  the  air  valves  being  operated 
by  direct  current  electrical  control.  This  is  also  true  of 
ringing  the  bell,  blowing  the  whistle,  raising  and  lower- 
ing the  trolley,  and  the  application  of  sand  to  the  tracks. 

Speed  control  of  the  locomotive  is  et?ected  by  vary- 
ing the  voltage  at  the  terminals  of  the  motors.  This  is 
obtained  by  making  connection  with  various  transformer 
taps  by  means  of  the  air  operated,  electrically  controlled 
cont.actor  switches.  Electric  control  of  the  contactors  is 
effected  through  the  master  controller,  which  in  the  elec 
trie  locomotive  replaces  the  throttle  valve  in  the  steam 
locomotive.  The  current  for  the  master  controller  is 
furnished  by  a  small  storage  battery  operating  at  about 
20  volts,  the  battery  in  turn  being  charged  by  means  of 
a  small  motor-generator  set  provided  for  the  purpose. 
The  electric  controller  has  21  points  in  all,  17  of  which 
are  nmning  points.    This  provides  for  an  increase  in  the 
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for  the  drivers,  ammeters,  voltmeters,  wattmeters,  the 
hanks  of  contactors,  the  preventive  resistance  coils,  cir- 
cuit breakers,  auxiliary  storage  battery  and  motor  gen- 
I'lator  set  for  charging  it,  are  all  installed  in  a  compact 
manner  inside  of  the  cab,  and  are  supported  on  struc- 
tural steel  work. 

Each  half-unit  is  arranged  for  operation  in  either 
direction ;  air  valves,  a  master  controller  and  ammeter 
being  located  at  each  end  of  the  cab.  By  means  of 
cable  couplings,  the  control  system  of  two  or  more  half- 
units  can  be  thrown  in  parallel,  thus  providing  for  the 
operation  of  any  number  of  half-units  from  any  master 
controller.  In  this  way  the  two  half-units  are  generally 
operated  in  the  handling  of  freight  trains  through  the 
tunnel.  The  passenger  trafl&c  can  ordinarily  be  taken 
care  of  by  a  single  half-unit. 

The  current  is  collected  from  the  trolley  wires  sus- 
pended at  a  distance  of  22  feet  from  the  track  by  means 
of  a  sliding  bow  pantograph  trolley.  In  so  far  as  the 
trolley  wire  extends  throughout  the  length  of  the  tunnel, 
no  additional  provision  has  to  be  made  for  the  collec- 
tion of  current  while  the  locomotive  is  passing  through 
the  tunnel.  Electric  headlights  are  provided,  as  well 
as  lights  for  the  illumination  of  the  interior  of  the  cab 
and  the  dials  of  the  indicating  instruments.  The  heat- 
ing of  the  cabs  is  provided  for  by  means  of  standard 
electric  heaters.  Heat  is  also  available  for  drying  the 
sand  stored  in  sand  boxes.  The  general  dimensions  of 
the  half-units  are  as  follows : 

Length  over  all    23  ft.   6  in. 

Height  from  top  of  rail  to  top  of  roof   13  ft. 

Height  from  top  of  rail  to  top  of  pantograph 

bow  when  lowered    14  ft.  11  in. 

Width  of  cab  over  all   "   9  ft.   8  in. 

Total  weight  of  locomotive  half -unit,  fully 

equipped    67%  tons. 

(This   weight   is   practically  evenly 
divided  over  three  drivers.) 

Weight  of  complete  locomotive  unit   135  tons. 

Ijength  of  rigid  wheel  base    16  ft. 

Diameter  of  drivmg  wheels    62  in. 

Normal  speed  of  train,  ascending  2  per  cent. 

grade  (miles  per  hour)    10 

Normal  speed  on  level  tracks   (miles  per 

hour)    25  to  30 


speed  of  the  locomotive  from  the  lowest  running  speed 
to  the  maximum  speed  by  very  slight  gradations,  thus 
making  it  possible  to  maintain  a  practically  constant 
drawbar  pull,  while  the  locomotive  is  accelerating  the 
train.  This  is  very  desirable,  in  so  far  as  the  minimum 
variation  in  the  drawbar  pull  while  handling  the  train 
through  the  tunnel  decreases  the  liability  of  breaking 
the  train  in  two.  Particular  attention  was  given  this 
phase  of  the  train  operation  in  designing  the  locomotive, 
and  the  result  is  a  remarkable  decrease  in  the  number  of 
breaks-in-two. 

On  the  master  controller  is  also  located  the  reverse 
lever,  which  controls  through  the  electrically  operated 
solenoids  the  air  operated  contractors  used  in  reversing 
the  motor  connections.  Here  also  are  located  the  push 
buttons,  which  serve  to  raise  and  lower  the  trolley, 
operate  the  front  and  rear  sanders,  reset  the  circuit 
breaker,  and  ring  the  bell.  The  ringing  of  the  bell  and 
the  application  of  sand  by  means  of  the  front  and  rear 
sanders  are  also  controlled  by  foot  pedals,  thus  making 
it  possible  for  the  operator  to  perform  these  functions 
while  his  two  hands  are  employed  in  operating  the  mas- 
ter controller  and  the  air.  The  balance  of  the  equipment 
of  each  locomotive,  consisting  of  the  sand  boxes,  the  seats 


In  service  it  has  been  found  that  the  locomotives  will 
very  readily  handle  a  1,000-ton  train  at  from  11  to  12, 
and  possibly  13  to  14  miles  per  hour  on  a  2  per  cent, 
grade,  thus  demonstrating  their  ability  to  more  than 
fulfil  the  specified  performance. 

The  Pumping  Equipment. 
The  second  service  to  be  provided  for  electrically  con- 
sists of  the  pumping  necessary  to  free  the  tunnel  ap- 
proaches from  water  due  to  rain  storms  or  melting 
snow,  and  the  removal  of  a  small  amount  of  condensa- 
tion and  seepage  water  collecting  in  the  tunnel.  For 
this  purpose  pumping  plants  have  been  installed  at  both 
tunnel  portals,  that  at  the  Port  Huron  entrance  consist- 
ing of  two  centrifugal  pumps,  each  capable  of  delivering 
4,000  gallons  per  minute,  driven  by  direct  connected, 
100  h.p.,  3-phase,  25-cycle,  3,300-volt,  induction  motors, 
and  that  at  the  Sarnia  entrance  consisting  of  two  5,500- 
gallon  pumps  driven  by  two  200  h.p.  motors  of  the  same 
type.  In  addition  a  150-gallon  pump  driven  by  small 
induction  motor  is  located  in  each  pump  house,  these 
pumps  serving  to  take  care  of  the  small  amount  of 
water  that  is  constantly  finding  its  way  into  the  drainage 
wells.    The  motors  in  the  pump  houses  are  controlled  by 
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oil  switches  located  on  suitable  panels.  Provision  is 
made  on  the  panels  for  connecting  the  motor  bus  bars 
with  either  of  two  feeds  leading  from  the  power  plant. 

The  centrifugal  pumps  used  in  this  service  can  be 
primed  by  means  of  the  water  stored  in  the  large  dis- 
charge pipes.  Valves  controlling  the  flow  of  the  water 
are  all  located  so  as  to  be  conveniently  accessible  for 
the  pump  house  operator.  The  equipment  has  been  found 
to  operate  in  an  entirely  satisfactory  manner,  and  pro- 
vides for  the  handling  of  water  with  a  minimum  amount 
of  attendance  and  expense. 

Two  150-gallon,  motor-operated,  centrifugal  pumps 
ai'e  located  at  the  foot  of  the  Sarnia  grade,  and  serve  to 
remove  from  the  tunnel  the  condensation  and  seepage 


power  plant.  In  all,  480  lights  have  been  installed 
throughout  the  tunnel  on  either  side  at  a  height  of  ten 
feet  above  the  rail.  The  tunnel  lampf;  are  operated 
four  in  series  from  the  440-volt  secondaries  of  the  light- 
ing transformers 'installed  in  the  tunnel.  Similar  trans 
formers  furnish  the  current  supply  for  the  tunnel  drain- 
age pump  motors.  In  addition  about  30  arc  lights  have 
been  installed  in  the  yards  at  either  terminal.  These 
arcs  are  used  for  general  illumination  around  passenger 
stations,  roundhouses,  and  coal  chutes.  The  current  for 
the  arc  lights  is  furnished  at  the  power  j)lant  by  means 
of  a  mercury  arc  rectifier.  The  total  amount  of  lighting 
is  somewhat  under  100  kw.,  which,  together  with  the 
motor  requirements  of  100  kw.,  makes  a  total  slightly 
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water,  delivering  it  to  the  well  at  the  Sarnia  portal.  The 
seepage  pumps  are  similar  to  the  small  pumps  installed 
at  the  portal  pump  houses,  with  the  exception  of  motors, 
which  for  this  service  are  entirely  enclosed,  suitable  for 
continuous  operation  in  the  tunnel,  where  they  are  liable 
to  be  subjected  to  more  moisture  than  are  the  motors 
located  in  the  pump  houses. 

Lighting  and  Power. 
Incandescent  lamps  in  the  roundhouses,  the  pas- 
senger stations,  the  Young  Men's  Christian  Association 
buildings  in  both  Port  Huron  and  Sarnia,  installed  pre- 
vious to  the  electrification  of  the  tunnel,  are  now  being 
furnished  with  current  from  the  electric  power  plant  by 
means  of  step-down  transformers,  reducing  the  voltage 
from  3,300  to  110  volts.  Motors  operating  at  3,300  volts 
have  been  installed  in  the  roundhouses  at  Sarnia  and 
Port  Huron,  the  current  supply  being  taken  from  the 


over  200  kw.  for  small  power  and  lighting  outside  of  the 
plant. 

Electrical  Distuihution  System. 
For  distribution  of  the  single  phase  current  to  the 
locomotive,  substantial  steel  towers  have  been  erected 
throughout  the  tunnel  yards.  Tlie  steel  work  used  for 
supporting  the  working  conductor  consists  of  strong  lat- 
tice columns  supporting  bridges  of  trussed  construction. 
The  average  spacing  of  the  overhead  bridges  is  250  feet. 
They  are  designed  to  extend  over  all  tracks  that  are  to  be 
electrified,  and  in  case  of  those  located  at  jiassenger 
stations  extend,  in  addition,  over  the  platforms,  thus  in 
no  way  interfering  with  the  access  of  passengers  to  and 
from  the  trains.  This  necessitates  a  length  of  about 
141  feet,  in  case  of  some  of  the  bridges  located  on  the 
Port  Huron  side,  in  which  case  the  bridge  spans  seven 
electrified  tracks,  in  addition  to  the  station  platform. 
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Single  fntennrv  eonstruotioii  is  usod  throughout,  a 
mt'ssenyer  cable  of  ^.^-iiu-h  extra  heavy  galvanized  steel 
being  suspended  on  the  insulators  located  on  the  over- 
head bridges  innnediately  over  the  centre  lines  of  the 
track  to  be  equipped.  Tlie  working  eoutluetor  is  attached 
to  the  messenger  cable  by  means  of  fittings  of  varying 
lengths  so  arranged  as  to  support  it  at  a  uniform  height 
of  22  feet  above  the  top  of  the  rail.  Number  4/0  hard- 
drawn  griHU'ed  co|>per  is  used  througliout  the  yards,  and 
at  all  places,  exeejiting  on  the  tmmel  ajiiiroaches  and 
tluxnighout  the  tunnel,  on  which  sections  two  300,000 
(in.  conductors  have  been  installed.  Tlic  messenger 
cables  forming  th.e  catenary  construction  terminate  at 
the  tunnel  portals,  whore  they  are  securely  anchored  to 
eye  bolts  imbedded  in  the  heavy  masonry  portal.  At 
tliis  point  the  messenger  wires  supporting  the  working 
conductor  throughout  the  tunnel  are  anchored  to  special 
brackets  locat<»d  (mi  the  tunnel  face.    The  working  con- 


have  been  provided  where  necessary  to  permit  of  dis- 
coimecting  tliC  working  conductor  over  any  switch  track 
from  the  main  lini'  extending  throughout  the  tunnel. 

The  colunnis  at  one  end  of  the  transmission  bridges 
have  been  lengthened  for  the  purpose  of  su])porting  the 
transmission  wires  which  supply  current  for  the  power 
and  lighting  service  at  the  roundhouses  and  stations,  as 
well  as  for  the  arc  light  circuits.  Overhead  lines  termin- 
ate in  the  pump  house,  at  either  tunnel  portal,  where 
tliey  are  connected  with  the  underground  feeder  system 
at  the  panel  boards. 

All  feeder  lines  connecting  the  various  parts  of  the 
equipment  to  be  supplied  from  the  power  plant  are  car- 
ried in  the  tunnel  conduits.  For  this  purpose  four  con- 
duit lines  have  been  laid  on  either  side  of  the  tunnel 
throughout  its  length.  Connection  has  been  made  with 
these  conduit  lines  at  a  point  about  1,700  feet  from  the 
Port  Huron  portal,  with  a  vertical  shaft  extending  from 
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ductors  in  the  tunnel  are  continuous  with  those  on  the 
tunnel  approaches. 

The  method  of  supporting  the  trolley  inside  of  the 
tunnel  shell  was  conditioned  by  the  requirement  that 
complete  overhead  equipment  should  not  encroach  on  the 
tuimel  opening  more  than  9  inches.  This  has  been  ac- 
complished by  bolting  to  the  tunnel  shell  special  iron 
brackets,  each  of  which  supports  two  spool-shaped  in- 
sulators. These  insulators  in  turn  support  steel  mes- 
senger cables,  which  are  drawn  taut  throughout  the 
length  of  the  tunnel,  and  attached  at  the  tunnel  portal 
to  special  brackets.  Special  clamps  are  attached  to 
these  messenger  cables  at  points  between  the  insulator 
supports,  and  these  in  turn  serve  to  support  the  two 
trolley  wires.  The  insulating  supports  are  attached  to 
the  turmel  shell  at  intervals  of  12  feet,  a«  also  are  the 
clamps  connecting  the  messenger  cable  with  the  trolley. 
This  method  provides  an  attachment  at  once  sufficiently 
rigid  to  maintain  the  proper  clearance  between  the 
trolley  and  the  tunnel  shell,  and  at  the  same  time  suffi- 
ciently flexible  to  provide  for  the  proper  operation  of  the 
trolley  bow  on  the  overhead  conductor.    Section  switches 


the  top  of  the  tunnel  to  the  surface  of  the  ground,  ter- 
minating at  a  point  about  75  feet  from  the  power  plant. 
The  overhead  feeders,  terminating  as  above  noted  in  the 
portal  pump  houses,  are  continued  as  underground  feed- 
ers down  through  the  tunnel  and  up  the  shaft,  finally 
terminating  in  the  switchboard  at  the  power  plant.  For 
the  pumping  service,  two  independent  feeders  are  laid 
from  each  portal  pump  house,  one  being  installed  on 
either  side  of  the  tunnel  and  both  terminating  at  the 
power  plant  switchboard.  The  heavy  feeders  for  sup- 
plying the  locomotive  current  to  the  trolley  extend  from 
the  tunnel  through  the  vertical  shaft  to  the  pow'er  house. 
This  arrangement  provides  for  all  feeders  leaving  the 
power  plant  underground.  The  cables  are  paper  insulat- 
ed, lead  encased  and  are  installed  in  tile  ducts. 

The  Power  Pl.ant. 
The  building ; — The  power  plant  is  located  on  the 
Port  Huron  bank  of  the  St.  Clair  Eiver,  about  100  feet 
distant  from  the  centre  line  of  the  tunnel.  Sufficient 
space  is  afforded  between  the  building  and  the  river 
front  for  side-track,  a  spur  of  the  Grand  Tnmk  Rail- 
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way,  which  is  used  for  bringing  in  coal  and  various  sup- 
plies needed  for  the  operation  of  the  power  plant,  as 
well  as  the  removal  of  ashes.  The  proximity  of  the 
river  makes  it  possible  for  coal  to  be  received  and  handled 
by  boat  in  case  this  should  be  found  desirable.  The  power 
plant  building  covers  a  ground  area  approximately  100 
feet  square.  The  building  is  divided  longitudinally  by  a 
fire  wall  separating  the  boiler  from  the  turbine  rooms. 
In  the  front  elevation  ,the  height  of  the  brick  work  above 
the  water  table  is  about  36  feet,  the  water  table  being 
about  feet  above  the  grade  on  the  front  side  of  the 
building.  As  the  building  is  located  on  the  side  of  a 
hill  flanking  the  river,  the  ground  line  falls  away  rapidly 
alongside  of  the  building  until  the  grade  line  of  the 
dock  is  reached,  which  is  maintained  for  all  entrances 
at  the  rear,  this  being  24  feet  below  the  street  level. 
The  foundation  up  to  the  water  table  is  constructed  of 
mass  concrete ;  the  building  superstructure  is  of  steel 
and  massive  paving  brick  of  dark  brown  color. 

The  foundation  footings  for  tlie  buildings  were  car- 


trusses,  and  two  for  the  boiler  room.  In  addition,  nearly 
200  incandescent  lamps  are  used  for  illumination  in 
various  parts  of  the  plant.  Four  incandescent  lamp 
clusters  are  moimted  on  cast  iron  pedestals  on  either 
side  of  the  two  front  entrances  of  the  building.  Hooded 
lamps  are  installed  over  all  side  entrances,  as  well  as 
over  the  coal-receiving  hopper  at  the  rear  of  the  build- 
ing. All  passage-ways  behind  and  above  the  boilers, 
along  the  pipe  lines,  as  well  as  those  leading  to  and  over 
the  coal  bunkers  are  well  lighted,  the  lights  being  con- 
trolled by  switches  located  at  convenient  points. 

The  water  supply  for  house  use  in  the  power  plant 
is  furnished  by  a  service  pump  and  drawn  either  from 
the  city  water  mains  or  from  the  St.  Clair  Eiver,  as  de- 
sired. The  necessary  heating  in  the  offices  has  been 
taken  care  of  by  radiators  receiving  their  steam  supply 
from  auxiliary  header  of  the  power  plant. 

The  coal  and  ash  handling. — Coal  is  delivered  to  the 
plant  in  hopper  cars,  whicli  are  run  over  a  wooden  trestle 
leading   above   the   receiving  hopper,    into  which   it  is 


Turbine  Room  (from  Crane). 


ried  down  at  all  points  into  the  clay,  which  is  found 
underlying  the  surface  soil.  They  were  designed  for 
bearing  pressure  of  two  tons  per  square  foot.  All  of  the 
column  footings  supporting  the  coal  bunkers,  as  well 
as  the  footing  underneath  the  stack,  receive  additional 
support  in  the  way  of  piling,  the  location  on  the  river 
bank  making  it  advisable  to  take  this  additional  pre- 
caution. 

The  self-supporting  steel  structure  is  carried  on  con- 
crete ■  foundation  walls  and  footings.  The  steel  work 
carries  not  only  the  reinforced  cinder  concrete  roof,  but 
in  the  turbine  room  the  runway  for  the  travelling  crane, 
and  in  the  boiler  room  the  reinforced  concrete  coal 
bunkers.  The  brick  building  walls  are  also  carried  on 
the  concrete  foundations,  and  are  built  about  the  steel 
columns.  The  walls  are  finished  at  the  top  with  a  para- 
pet capped  with  concrete  coping. 

The  general  artificial  illumination  in  the  building  is 
taken  care  of  by  means  of  Nernst  lamps,  eight  of  which 
are  provided  for  the  illumination  of  the  turbine  room, 
these  being  suspended  from  the  lower  chords  of  the  roof 


dumped  by  gravity.  Tlie  coal-receiving  liopper  feeds 
directly  into  the  crusher,  which  has  a  capacity  of  about 
30  tons  per  hour,  and  which  acts  at  the  same  time  as  a 
feeder,  delivering  the  coal  at  a  uniform  rate  to  the 
vertical  bucket  elevator  extending  to  the  top  of  the 
building.  From  the  vertical  elevator  the  coal  is  fed  by 
chutes  into  a  conveyor  belt,  from  which  it  is  discharged 
by  an  automatic  tripper  arranged  to  deliver  the  coal  at 
any  point  above  the  bunkers.  Slow  speed  induction 
motors  of  the  squirrel  cage  type  drive  the  coal  handling 
apparatus,  a  20  h.p.  motor  being  used  in  tlie  crusher 
and  a  10  h.p.  motor  installed  in  the  pent  house  at  the 
top  of  the  building  for  the  operation  of  the  elevator  and 
conveyor. 

The  coal  bunkers  are  constructed  of  reinforced  con- 
crete resting  on  the  steel  building  columns.  The  space 
occupied  by  them,  located  in  front  of  and  above  the 
boilers,  is  separated  entirely  from  the  boiler  room  by 
metal  lath  partition,  thus  practically  insiu'ing  the  exclu- 
sion of  coal  dust  from  the  boiler  room.  In  a  sinn'lar  way 
the  coal  crusher  pit  and  the  coal  elevating  mcclianism 
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sre  enclosed  as  completely  as  possible.  Cofil  for  firint; 
purposes  is  drawn  directly  from  the  Inmkcrs,  throvigli 
sheet  metal  chutes,  into  the  stoker  hoppers,  wliicli  arc 
kx^ated  in  front  of  the  boilers. 

The  ashes  are  drawn  from  the  grates  of  the  boiler 
furnaces  onto  the  boiler  room  floor,  where  clini^iis  are 
broken  and  delivered  through  a  coarse  grating  into  \]\c 
ash  hoppei-s  which  are  suspended  undernonth  (be  floor 
From  the  hoppers  they  fall  by  gravity  through  ash  grates 
into  the  push  cars,  and  are  dumped  into  an  nsli  chute 
connecting  with  the  coal  elevator.  The  elevator,  when 
handling  ashes,  discharges  into  a  sjioui  leading  to  a 
small  ash  bunker  at  the  end  of  the  building.  From  this 
bunker  they  can  be  delivered  by  gravity  into  cars  along- 
side the  power  plant. 

Stokers. — Jones  under  feed  stokers  are  installed  in 
the  plant,  six  being  used  for  each  battery  of  two  boilers, 
making  a  total  equipment  of  twelve  stolvers.  Forced 
liraft  is  supplied  for  each  battery  by  an  .Xmerican  Blower 


iiig  tlie  air  forced  through  the  stokers  and  the  rate  of 
feeding  of  coal  into  the  boiler  furnaces.  This  regula- 
tion is  accomplished  by  means  of  a  Kitts  regulating 
valve,  which  acts  as  a  throttling  valve  on  the  fan  en- 
gines. This  potential  piping  leading  from  the  regulator 
is  connected  to  the  main  steam  header  between  the 
superheater  and  the  turbine.  In  case  the  pressure  in 
the  steam  lines  tends  to  drop,  the  Kitts  regulating  valve 
increases  the  supply  of  steam  to  the  fan  engine,  thus 
at  the  same  time  increasing  the  amount  of  air  supplied 
to  the  boilers,  and  the  frequency  of  operation  of  the 
stokers.  In  ease  the  boiler  pressure  tends  to  rise,  the 
Kitts  valve  decreases  the  supply  of  steam  to  the  fan 
engine,  thus  decreasing  the  amount  of  air  and  coal  sup- 
plied to  the  furnaces.  This  apparatus  is  entirely  auto- 
matic, and  has  been  found  to  control  the  steam  pressure 
very  closely. 

Boilers. — The  boiler  equipment  consists  of  four  400 
li.p.  Babcock  &  Wilcox  sectional  wa+er  tube  boilers  ar- 


Turbine  Room. 


Company  steel  plate  fan  11  feet  in  diameter  and  3  feet 
5  inches  wide,  driven  by  10x10x10  type  B  enclosed 
vertical  engine  directly  connected  to  the  fan  shaft.  These 
fans  are  located  in  the  pit  of  the  turbine  room.  By 
means  of  a  special  blast  gate  in  the  galvanized  iron  duct 
leading  from  the  fans  to  the  boilers,  either  battery  of 
stokers  may  be  supplied  from  either  of  the  fans.  Each 
battery  of  stokers  is  controlled  by  a  Cole  Automatic 
Regulator,  which  is  driven  from  the  shaft  belted  to  the 
fan  engines.  Friction  clutches  on  this  shaft  supply  cross 
cormection  for  driving  either  of  the  Cole  Regulators 
from  either  engine.  This  driving  mechanism,  together 
with  the  galvanized  iron  ducts  and  gates,  is  suspended 
fi-om  the  ceiling  of  the  boiler  room  basement. 

On  account  of  the  very  great  variation  in  the  load 
on  the  power  plant,  special  precautions  were  necessary 
for  the  control  of  the  fires  under  the  boilers,  in  order  to 
keep  the  steam  pressure  fairly  constant.  This  is  ac- 
complished by  means  of  the  Jones  stoker  equipment, 
which  controls  the  fire  automatically,  both  by  regulat- 


ranged  in  two  bateries  of  two  each,  each  boiler  having 
three  drums  42  inches  in  diameter  and  23  feet  4  inches 
in  length.  This  results  in  an  unusually  wide  boiler,  the 
tubes  being  arranged  nine  high  and  twenty-one  wide, 
in  order  to  secure  quick  steaming.  This  requirement  is 
a  necessary  complement  to  the  automatic  stoker  control 
referred  to  above.  In  addition  the  three  drums  provide 
storage  for  a  large  quantity  of  heated  water  available 
for  quick  steaming  on  any  decrease  in  pressure.  The 
boilers  are  designed  to  carry  200  pounds  steam  pres- 
sure, each  unit  being  equipped  with  two  tandem  con- 
nected 23>^-inch  Morris  blow-off  valves,  the  necessary 
pressure  gauges,  water  columns,  check  valves,  high  and 
low  water  lines  and  other  fittings. 

Smoke  Flue  and  Stack. — The  smoke  flue,  located  in 
the  boiler  room  basement  floor,  is  built  of  reinforced 
concrete.  The  boiler  flues  open  directly  down  into  the 
smoke  fine,  which  in  turn  leads  in  a  straight  line  throiigh 
the  south  building  wall  to  the  reinforced  concrete  stack. 
The  height  of  stack  from  the  top  of  the  smoke  flue  is 
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150  feet,  or  162  feet  above  the  basement  floor.  It  was 
built  by  the  Weber  Steel-Concrete  Company.  Lightning 
protection  has  been  applied  to  the  stack  in  the  form  of 
standard  equipment  furnished  by  the  Ajax  Conductor  & 
Manufacturing  Company. 

Superheater. — The  separately  fired  Foster  super- 
heater is  located  between  two  batteries  of  boilers,  and 
was  furnished  by  the  Power  Specialty  Company.  The 
superheater  has  a  capacity  to  add  200  degrees  of  super- 
heat to  36,000  pounds  of  steam  per  hour.  The  super- 
heater is  hand-fired,  but  requires  very  little  additional 
attention,  as  it  is  provided  with  automatic  temperature 
regulator,  which,  by  admitting  air  either  above  or  below 
the  fires,  serves  to  control  the  superheat  within  narrow 
limits,  approximately  30  degrees.  The  regulator  con- 
sists of  a  thermal  coupling  installed  in  the  superheater 
steam  outlet,  which  in  turn  operates  through  a  relay 
and  solenoid  on  the  by-pass  valve  of  the  hydraulic 
cylinder,  the  piston  of  which  directly  controls  the 
dampers  in  the  air  ducts.  The  regulating  device  is  so 
adjusted  as  to  provide  a  superheat  of  about  100  degrees 
under  actual  working  conditions,  and  has  been  found  in 
operation  to  vei'v  closely  control  the  temperature  of  tlie 


lief  valve  is  of  14-inch  spiral  riveted  steel  pipe,  extending 
through  the  boiler  room  basement  and  thence  up  through 
the  roof.  The  auxiliary  exhaust  is  made  of  8-inch  pipe, 
supported  in  the  boiler  room  along  the  fire  wall,  and 
receives  the  exhaust  steam  from  the  various  auxiliaries 
in  the  plant.  Steam  is  delivered  by  the  header  to  either 
of  the  enclosed  heaters  installed  in  the  boiler  room  just 
back  of  the  superheater.  A  12-inch  Cochrane  oil  sep- 
arator is  installed  in  the  exhaust  steam  line  just  before 
it  enters  the  feed  water  heater.  Goubert  type  B  vertical 
water  tube  heaters,  each  of  700  h.p.  capacity,  are  used. 
A  4-inch  spiral  riveted  pipe  for  free  exhaust  leads  from 
each  heater  up  through  the  roof. 

Condenser  and  Boiler  Feed  Water  Supply. — The 
condensing  water  is  obtained  from  the  St.  Clair  River, 
a  concrete  intake  provided  with  structural  steel  grid 
and  woven  wire  screen  being  installed  along  the  dock 
line.  From  the  intake  the  water  flows  through  an  18- 
inch  tile  to  the  cold  wells  located  below  the  centrifugal 
circulating  pumps  in  the  pit  of  the  turbine  room  base- 
ment. Water  is  delivered  from  each  of  these  by  the 
circulating  pump  through  the  condenser,  and  is  dis- 
charged into  the  hot  well  below  the  condensers.  From 
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steam,  notwithstanding  the  great  variation  of  load  to 
which  the  power  plant  is  subjected. 

Piping. — The  steam  is  supplied  by  the  boilers  at  200 
pounds  pressure,  and  is  delivered  through  the  system 
of  high  pressure  piping  either  to  the  superheaters  and 
thence  to  the  turbines,  or  through  by-pass  connections 
directly  to  the  turbines,  steam  separators  being  installed 
in  the  piping  system  adjacent  to  the  latter.  The  long 
sweep  bends  connecting  the  boiler  nozzles  with  the  main 
header  are  of  6-inch  extra  heavy  pipe.  The  short  header 
connecting  the  two  batteries  of  boilers,  in  which  are 
located  the  valves  leading  to  the  superheater  and  tur 
bines,  is  8  inches  in  diameter,  while  the  lines  from  the 
header  to  the  turb'nes  are  7  inches.  The  fittings 
throughout  are  of  mild  steel,  and  designed  for  heavy 
pressure  with  superheated  steam.  All  high  pressure 
piping  is  provided  with  welded  flanges.  The  necessary 
drips  have  been  supplied  for  the  proper  draining  of  the 
high  pressure  system.  An  auxiliary  header  6  inches  in 
diameter,  operated  at  125  pounds,  is  installed  along  the 
boiler  room  wall  at  the  rear  of  the  boilers.  From  this 
header  the  steam  supply  is  taken  to  all  of  the  steam 
auxiliaries  in  the  plant. 

The  froo  exhaust  piping  from  the  back  pressure  re- 


the  hot  wells  the  water  flows  through  an  18-inch  pipe 
into  a  sump  under  the  boiler  feed  pumps.  These  pumps 
deliver  the.  water  through  the  feed  water  heater  to  the 
boilers.  Excess  water  in  the  pumps  is  discharged 
through  an  18-inch  tile  pipe  emptying  into  the  river. 
A  3-inch  Worthington  water  meter  is  connected  between 
each  of  the  feed  pumps  and  the  heater.  The  city  water 
supply  is  connected  to  each  feed  pump  by  a  3-inch  tap. 
In  addition,  the  suction  of  the  feed  pumps  may  be  con- 
nected to  the  cold  water  intake,  thus  making  three 
sources  of  supply  for  the  boiler  feed  water. 

Pumps. — Each  battery  of  boilers  is  fed  by  a  12x6x10 
duplex-  outside,  end-packed  Worthington  boiler  feed 
pump.  In  addition  water  is  provided  for  various  other 
purposes,  such  as  cooling  the  lubricating  oils  in  the  tur- 
bines, supplying  the  glands  of  the  turbines,  for  hose 
connections  in  and  about  the  power  plant,  all  of  this 
being  supplied  by  a  small  Burnham  service  pump,  draw- 
ing supply  from  one  of  the  cold  wells.  The  discharge 
pressure  on  the  water  system  supplied  by  this  pump  is 
maintained  by  a  pressure-regulating  valve  at  about  75 
pounds.  A  connection  containing  a  check  valve  is  made 
from  the  city  mains  to  this  piping.  In  so  far  as  the  city 
pressure  is  carried  at  about  45  pounds,  the  entire  water 
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supply  will  be  furnished  normally  by  the  service  pump. 
In  case,  however,  the  service  pump  should  fail  to  oper- 
ate, the  necessary  water  supply  will  be  forced  in  from 
the  city  mains  through  the  check  valve. 

Turbo-generators. — Two  Westinghouse  Parsons  turbo- 
generators have  been  installed  in  the  plant.  The  ma- 
chines are  designed  to  operate  at.  a  normal  voltage  of 
3.0CX)  volts,  with  a  frequency  of  25  cycles  per  second. 
Tliey  are  3-phase  machines,  but  are  further  required  by 
the  specifications  to  furnish  their  full  rated  load  of  1,250 
k.w  single  phase  current.  The  turbines  are  approxi- 
mately 37  feet  over  all,  6  feet  in  width,  and  8  feet  high, 
and  designed  to  operate  at  1,500  r.p.m.  The  generators 
are  ctx>led  by  means  of  air  drawn  through  the  coils  by 
vanes  installed  on  the  rotor.  A  speed  limit  device  is 
:u"ranged  to  cut  off  the  supply  of  steam  in  case  the  speed 
of  the  turbine  exceeds  a  predetermnied  value. 

Condensing  equipment. — Barometric  jet  condensers 
with  30-inch  inlet,  manufactured  by  the  H.  L.  Worth- 
ington  Company,  have  been  installed  in  connection  with 


generators  of  the  steam-driven  excitei's  are  of  the  West- 
inghouse Electric  &  Manufacturing  Company  make,  and 
are  driven  by  Westinghouse  ]\fachine  Company  vertical 
type  engines.  Both  generator  and  motor  of  the  motor- 
driven  exciter  are  of  Westinghouse  manufacture,  the 
motor  being  3-phase,  3,300-volt,  of  the  squirrel  cage 
induction  type. 

Switchboard. — The  switchboard,  also  of  Westinghouse 
make,  contains  ten  panels,  and  is  made  up  as  follows : 
One  panel  on  which  is  mounted  the  Tirrill  regulator,  the 
voltmeters,  frequency  meter,  and  synchroscope ;  two 
panels,  one  of  which  controls  the  two  steam-driven  ex- 
citers, the  second  of  which  controls  the  motor-driven 
exciter;  one  panel  for  the  control  of  the  current  supply 
for  power  and  light  in  the  plant ;  two  panels  for  the 
control  of  the  two  turbo-generators ;  one  panel  for  the 
locomotive  feeder ;  one  for  the  pumping  feeders ;  one  for 
the  power  and  light  feeds;  and  one  for  the  control  of  the 
arc  light  circuits. 

All  of  the  high-voltage  oil  switches  are  located  on 
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each  of  the  steam  turbines.  A  36-inch  exhaust  pipe 
cormects  the  exhaust  outlet  of  the  turbine  with  reducing 
fitting  attached  to  the  condenser  head.  A  14-inch  auto- 
matic relief  valve  is  installed  in  connection  with  the 
exhaust  fitting,  and  eormected  to  the  free  exhaust  pip- 
ing. The  cooling  water  for  each,  condenser  is  furnished 
by  a  10-inch  volute  pump  driven  by  7x9  vertical  engine. 
The  rotative  straight  line  vacuum  pumps,  8x6x12  in 
dimension,  are  supplied  in  connection  with  each  con- 
densing equipment.  The  dry  vacuum  pumps  are  located 
on  the  turbine  room  floor  alongside  the  condensers,  while 
the  circulating  pumps  are  located  in  the  open  put  in  the 
turbine  room  basement,  where  they  are  in  plain  view 
from  the  turbine  room  floor. 

Exciters. — Two  steam-driven  exciters  have  been  in- 
stalled in  the  plant,  each  of  25  kw.  capacity,  this  being 
suflScient  to  provide  excitation  for  a  single  turbine.  In 
addition  a  motor-driven  exciter  of  40  kw.  capacity  is 
installed,  and  is  ordinarily  used  in  the  operation  of  the 
plant,  the  two  steam-driven  exciters  being  for  additional 
security  so  far  as  continuity  of  service  is  concerned.  The 


structural  steel  frame  work  in  the  switch  room  directly 
behind  the  switchboard,  no  high-tension  current  being 
brought  to  the  switchboard  itself.  Direct  current  at  125 
volts  is  supplied  for  excitation,  this  being  controlled  from 
the  main  switchboard.  The  power  plant  lighting  current 
is  supplied  as  alternating  current,  through  step-down 
transformers  installed  in  a  high-tension  compartment 
underneath  the  switchboard  room,  by  means  of  w'hich 
the  3,300-volt  current  is  transformed  to  110-volt  for 
lighting  distribution  in  the  plant.  By  means  of  a  special 
switch  the  lighting  system  can  be  transferred  from  the 
secondary  of  the  transformer  to  the  exciter  bus  bars. 

The  switchboard  panels  are  provided  with  standard 
apparatus,  such  as  ammeters,  voltmeters,  and  indicating 
wattmeters.  Recording  wattmeters  have  been  installed 
as  well,  and  so  located  as  to  measure  the  output  of  the 
plant  required  for  the  various  kinds  of  service,  namely, 
the  locomotive  service,  pumping  service,  and  lighting 
service.  The  voltage  control  of  the  generators  is  pro- 
vided for  by  the  installation  of  a  Tirrill  regulator,  which 
controls  the  voltage  of  the  locomotive  pliase.    The  light- 
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ing  load  is  carried  on  this  phase  as  well,  and  is  thus  free 
from  the  large  voltage  variations  that  are  liable  to  occur 
on  the  other  phases. 

The  station  for  the  operating  engineer  is  directly'  in 
front  of  the  switchboard,  from  which  point  all  the  elec- 
trical indicating  instruments,  as  well  as  the  switches  used 
in  the  operation  of  the  plant  are  accessible.  On  the 
opposite  side  of  the  turbine  room,  facing  the  switch- 
board, is  a  gauge  board,  on  which  are  installed  the 
various  gauges,  both  indicating  and  recording,  giving  full 
information  with  regard  to  the  operation  of  the  boiler 
plant.'  Ths  an-angement  brings  to  the  immediate  view 
of  the  operating  engineer  all  information  necessary  in 
actual  running  of  the  plant. 

Travelling  crane. — A  hand-power  travelling  crane  of 
15  tons  capacity,  manufactured  by  the  Northern  Engin- 
eering Works,  is  installed  on  runways  in  the  turbine 
room,  by  means  of  which  all  parts  of  the  equipment  in 
the  room  can  be  conveniently  handled. 

Construction  and  Operation  of  the  Electrified 
System. 

The  entire  electrical  equipment  has  been  in  pre- 
liminary operation  during  the  larger  part  of  the  year 
1908.  The  work  of  construction  was  done  without  any 
material  interference  with  the  traffic  through  the  tun- 
nel.   The  greatest  difficulty  was  experienced  in  carrying 


uel,  and  later,  moderate-size  trains  were  taken  through 
the  tunnel  as  test  loads,  and  finally  a  limited  number 
of  regular  trains  were  handled  by  the  electric  locomotives. 
In  this  way,  by  gradually  increasing  the  amount  of 
work  done  by  the  electrical  equipment,  the  entire  opera- 
tion was  transferred  from  steam  to  electricity.  The 
fact  that  no  delays  worthy  of  notice  have  occurred, 
either  during  the  time  of  partial  operation,  or  later,  dur- 
ing the  time  of  preliminary  electric  operation,  is  worthy 
of  specal  note,  indicating  as  it  does  not  only  the  high 
character  of  the  system  so  far  as  design  and  construction 
is  concerned,  but  as  well  the  conformity  to  the  oper- 
ating conditions  that  must  necessarily  be  made  in 
changing  the  operation  of  a  division  of  a  railway  system 
from  steam  to  electricity. 

Some  of  the  salient  features  in  the  operation  of  the 
plant  may  be  seen  by  reference  to  a  typical  load  curve. 
This  curve  is  a  graphical  log  of  the  operation  of  the  plant 
during  the  time  required  for  the  passage  of  trains  from 
one  terminal  to  the  other.  It  shows  at  a  glance  the 
power  required  by  the  locomotive,  and  the  variation  of 
boiler  pressure,  forced  draft  pressure,  superheat,  etc., 
during  the  cycle  represented  by  train  movements  in  the 
tunnel.  The  efficiency  of  all  parts  of  the  equipment  is 
fully  up  to  the  contract  requirements,  and  in  fact  in 
many  cases  the  performance  is  found  to  exceed  that- 
guaranteed.    From  the  results  of  preliminary  operation 


Graphical  Log  of  Power  Plant  Operation  ;  Condensing.    Run  No.  3 — May  28,  1908. 
(Weight  of  Train  with  Locomotive,  1,020.5  Tons.) 


out  that  part  of  the  installation  located  in  the  tunnel 
proper.  For  this  purpose  the  tunnel  was  given  over  to 
the  contractor  for  construction  purposes  for  two  2-hour 
periods  each  day  during  the  time  that  actual  construc- 
tion was  in  progress  in  the  tunnel.  The  construction  of 
the  overhead  work  in  the  yards  was  carried  out  without 
any  serious  interference  with  the  ordinary  traffic  of  the 
road,  and  the  power  plant  construction,  being  entirely 
removed  from  any  of  the  properties  operated  by  the  St. 
Clair  Tunnel  Company,  was  not  subject  to  any  inter- 
ference on  account  of  railroad  operation. 

The  problem  of  transferring  the  operation  of  the 
St.  Clair  Tunnel  Division  of  the  Grand  Trunk  Railway 
System  from  steam  to  electricity  gave  rise  to  another 
problem  which  was  successfully  solved  by  the  mutual 
co-operation  of  the  representatives  of  the  Tunnel  Com- 
pany and  the  contractor.  No  attempt  was  made  to 
make  a  sudden  transfer,  but  every  precaution  was  taken, 
not  only  to  thoroughly  test  out  all  electrical  equipment 
before  attempting  to  use  it  in  regular  service,  but  also 
to  allow  ample  time  in  which  to  familiarize  thoroughly 
all  those  connected  with  the  operation  of  the  equipment 
with  their  work.  Steam  locomotive  engineers  were 
trained  in  the  use  of  the  electric  locomotives.  The  force 
required  for  maintenance  of  the  locomotives  and  for 
maintenance  and  operation  of  the  power  plant  were  se- 
cured and  assigned  their  duties  during  the  time  that 
the  first  experimental  and  test  runs  were  made  with  the 
f'f|iiipment.  When  everything  was  in  readiness,  test 
lulls  were  made  with  light  locomotives  through  the  tun- 


it  appears  that  the  economies  which  will  be  effected  by 
the  electrification  will  be  slightly  in  excess  of  the  at- 
tainment estimated  at  the  time  the  preliminary  report 
on  the  proposition  was  submitted.  This  satisfactory 
showing,  together  with  the  entire  elimination  of  ob- 
noxious gases  from  the  tunnel,  is  a  source  of  congratula- 
tion to  the  railway  company,  together  with  those 
connected  with  the  enterprise  in  an  engineering  or 
contracting  capacity. 


The  first  meeting  of  the  Electric  Club  of  McGill 
University  was  held  in  the  Macdonald  Engineering 
Building,  on  November  3rd.  The  meeting  was  largely 
attended,  over  GO  undergraduates  of  the  faculty  of  ap- 
plied science  being  present.  Mr.  Soper,  Science  '09, 
was  the  speaker  of  the  evening,  his  subject  being  "The 
Electric  Development  Company  of  Ontario."  The  lecture 
proved  to  be  a  very  interesting  one,  Mr.  Soper  having 
been  connected  with  the  construction  of  this  huge  under- 
taking at  Niagara  Falls.  The  lecture  was  illustrated 
by  lantern  slides.  Mr.  R.  Mulock,  president  of  the  club, 
was  in  the  chair.  Prof.  Hcrdt,  lionorary  vice-president 
of  the  club,  congratulated  the  members  present  on  the 
good  start  that  was  being  made.  A  spirited  discussion 
took  place  on  the  paper,  in  which  a  large  number  of  the 
?nembers  present  took  part. 


Tlic  Engineering  Society  of  Queen's  University, 
Kingston,  Ont  ,  will  hold  its  annual  dinner  in  Grant 
Hall  on  Dec.  9th. 
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New  Equipment  for  Kingston  Locomotive  Works 

Description  of  Modern  Plant  Installed  for  Elec- 
trical Generation  and  Transmission  of  Power. 


Ill  a  jiapor  rocontly  roa<I  bofore  tlie  niccahnical  sec- 
tion of  tlie  Catiailian  Society  of  Civil  Engineers,  Mr. 
Henry  Goldniark,  M.Can.Soc.C.E.,  described  tlie  im- 
provements which  have  been  made  at  the  works  of  the 
Kingston  Locomotive  Company,  Kingston,  Ont.  Eefer- 
ring  to  the  power  plant,  he  said : 

The  power,  previous  to  the  improvements,  was  sup- 
plied by  three  separate  steam  engines,  and  distributed 
to  the  tools  by  shafting  and  belting.  The  lighting  sys- 
tem, mainly  of  incandescent  lamps,  was  incomplete. 
The  shops  were  heated  in  part  by  exhaust  steam,  but 
live  steam  was  also  used  to  a  considerable  extent, 
especially  in  very  cold  weather.  It  was  decided  to  sub- 
substitute  a  central  power  station  large  enough  to  supply 
the  power,  light  and  heat  now  required,  and  arranged 
so  as  to  permit  of  ready  enlargement  in  the  future. 

The  desirability  of  installing  gas  engines  operated 
by  producer  gas  was  made  the  subject  of  some  little 
study.  Where  the  question  of  heating  need  not  be 
considered  it  is  believed  that  a  plant  of  this  kind  will 
produce  power  more  cheaply  than  steam  engines  and 
boilers.  This  will  be  the  case  even  with  much  higher 
coal  consumption  than  that  claimed  by  interested  par- 
ties, and  taking  into  account  also  increased  fixed 
charges  on  first  cost  of  plant.  In  case,  however,  the 
exhaust  steam  can  be  utilized  for  heating  purposes,  a 
steam  plant  will  not  only  be  simpler  but  generally  more 
economical  in  operation  as  well  as  first  cost.  In  a 
climate  like  Canada,  with  long  and  severe  winters,  this 
will  be  the  case  except  in  rare  instances.  A  steam  plant 
with  electrical  generation  and  transmission  of  power  was 
therefore  adopted. 

In  view  of  the  compactness  of  the  plant  and  the 
nature  of  the  work  to  be  done,  it  was  decided  to  use  a 
continuous  current  throughout,  generating  it  at  250 
volts,  and  using  this  voltage  in  all  motors  with  a  two- 
wire  distribution.  All  lamps  are  for  125  volts,  with  a 
three-wire  distribution,  a  10-kilowatt  balancer  set  be- 
ing used.  An  analysis  of  the  probable  requirements  was 
made  on  the  basis  of  the  actual  indicated  horse  power 
of  the  engines  in  use,  with  proper  allowance  for  the 
existing  shortage  of  power  which  had  not  permitted  all 
tools  to  run  at  their  full  capacity.  The  figures  so  ob- 
tained were  cheeked  by  comparison  with  the  require- 
ments and  load  factors  for  similar  machine  shops  else- 
where, especially  at  the  Angus  shops  of  the  Canadian 
Pacific  at  Montreal,  the  figures  for  which  were  kindly 
placed  at  the  writer's  disposal. 

Apart  from  the  crane  lods,  which  are  intermittent, 
the  present  requirements  for  power  and  lighting  were 
computed  at  240  kilowatts  at  the  switchboard.  This 
estimate  has  been  confirmed  by  the  actual  average  10- 
hour  load  for  December  last,  which  was  228  kilowatts, 
as  taken  from  the  switchboard  readings.  The  size  of 
the  power  plant,  and  the  several  parts  of  its  equipment, 
were  based  on  the  above  power  requirements,  as  well  as 
on  the  steam  required  for  operating  the  necessary  air 
compressors  and  for  heating.  A  reasonable  provision 
for  spares  was  ma<le,  and  the  building  is  of  ample  size 
to  allow  for  future  increase  in  equipment.  The  bTiilding 
and  equipment  are  briefly  described  in  the  following 
sections  of  this  paper. 


The  Power  House. 

The  base  of  the  entire  power  house  consists  of  a 
concrete  slab  about  three  feet  thick,  which  rests  on  piles 
spaced  three  to  four  feet  apart  and  driven  to  bed  rock. 
The  slab  supports  the  walls,  floors  and  boiler  and  engine 
foundations.  The  space  between  the  top  of  the  slab 
and  the  finished  floor  level,  where  not  occupied  by 
foundations,  is  utilized  for  pipe  trenches,  all  remaining 
voids  being  filled  in  with  earth.  The  building  has  a 
steel  frame,  of  columns  and  roof  beams,  20-inch  con- 
crete walls,  and  a  hollow  tile  and  reinforced  concrete 
roof  on  the  Kahn  system.  Practically  all  the  steel  w^ork 
is  protected  by  concrete.  The  engine  room  has  a  tiled 
floor,  an  enameled  tiled  dado,  and  painted  concrete 
walls.  The  entire  building  is  fireproof  except  as  to  the 
doors  and  windows,  and  the  interior  is  attractive  and 
easily  kept  clean.  The  engine  and  boiler  rooms  are  83 
feet  long  and  32  feet  and  38  feet  wide,  respectively,  the 
latter  being  of  somewhat  greater  height  to  accommodate 
the  vertical  boilers.  The  north  end  of  the  boiler  room 
is  divided  off  by  permanent  fireproof  partion  to  form  a 
separate  pump  room  free  from  the  dust  incident  to 
stoking.  The  ceiling  of  this  pump  room  is  of  reinforced 
concrete,  resting  on  a  steel  frame,  which  supports  the 
induced  draft  plant. 

The  equipment  for  any  given  power  plant  should  be 
such  as  will  produce  the  required  power,  light,  and  heat 
at  a  minimum  cost.  The  type  of  apparatus  by  which 
this  result  can  in  each  case  be  best  secured  will  depend 
on  local  conditions.  These  should,  therefore,  be  care- 
fully taken  into  account.  This  is  a  point  which  is  often 
overlooked,  and  the  equipment  is  in  many  cases  not 
suited  to  the  special  work  which  the  plant  is  called  upon 
to  do.  The  most  important  elements  involved,  besides 
the  amount  of  power  required,  are  the  length  of  the  work- 
ing day,  the  cost  of  coal  and  water,  the  amount  of  steam 
I'equired  for  heating  and  other  purposes,  and  the  length 
of  the  winter  season. 

In  the  Kingston  works  there  is  little  night  work,  a 
considerable  amount  of  exhaust  steam  is  required  for 
heating,  and  the  winters  are  long  and  severe.  The  cost 
of  coal  is  not  excessive,  and  there  is  plenty  of  river 
water  available  for  boiler  feed  and  condensing  purposes. 
Under  these  conditions,  the  lowest  cost  for  fixed  charges 
and  operation  will  be  obtained  by  apparatus  simpler 
and  less  expensive  than  that  which  would  be  proper  in 
a  large  city  central  power  plant.  The  efficiency  will,  of 
course,  be  somewhat  less  than  that  obtained  in  the  large 
plants  with  24-hour  service,  which  have  no  use  for  the 
exhaust  steam.  It  is  believed  that  both  the  boilers  and 
engines  and  auxiliaries,  as  well  as  the  general  layout, 
are  in  accordance  with  the  above  principles.  The  engines 
especially  combine  moderate  first  cost  with  a  very  low 
steam  consumption,  while  the  boiler  efficiency  is  ex- 
cellent without  excessive  first  cost. 

The  equipment  may  be  summarized  as  follows : 

The  boiler  plant  consists  of  three  Wickes  boilers, 
with  Foster  superheaters  and  Murphy  stokers,  and  a 
Buffalo  Forge  Company  induced  draft  plant.  The  pump 
room  contains  the  Webster  feed  water  heater,  separate 
pumps  (in  duplicate)  for  boiler  service  and  general  shop 
supply,  and  a  large  fire  pump. 

In  the  engine  room  there  are  two  Belliss  and  Mor- 
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Kingston  Locomotive  Works.    Diagram  of  Boiler  Room  and  Power  Plant. 
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com  engines  direct  connected  to  Wostinghouso  gener- 
ators, two  air  compressors,  and  a  Worthington  baro- 
metric condenser  connected  with  both  engines  and 
compressors.  The  room  also  contains  a  bahincer  set  and 
the  switchboard,  and  is  served  by  a  5-toii  hand-power 
traveUing  crane.  There  is  sutliciont  lloor  space  to  permit 
of  the  instalhvtion  in  the  fntiu'e  of  three  more  vertical 
boilers,  an  additional  engine  of  somewhat  greater  ca- 
pacity thau  the  larger  of  those  now  in  place,  and  an- 
other compressor. 

The  boilers  ai"e  of  the  Wickes  vertical  water  tube 
type,  designed  for  a  pressure  of  150  pounds  per  square 
inch.  The  rated  capacity  of  each  is  250  horse-power, 
with  a  water  boating  surface  of  2,510  square  feet,  and  a 
grate  surface  of  42  square  feet,  so  that  the  ratio  of  water 
heating  surafce  to  grate  surface  is  60.  These  boilers 
consist  essentially  of  two  drums,  connected  by  vertical 
tubes.  The  drums  are  78  inches  in  diameter,  the  lower, 
or  mud  drum,  being  53  inches  long,  and  the  upper,  or 
steam  drum,  100  inches.  There  are  112  four-inch  tubes. 
The  upper  drum  has  a  well-stayed  head  with  one  large 
manhole  and  a  smaller  hole  directly  over  each  tube,  the 
latter  to  enable  tubes  to  be  readily  inserted  or  with- 
drawn. From  the  inside  of  this  large  drum  the  tubes 
can  be  readily  inspected  and  expanded  when  renewals 
are  made. 

The  boilers  are  fitted  with  Foster  superheaters  of 
sufficient  capacity  to  give  150°  F.  superheat.  They  are 
fastened  to  the  front  of  the  boilers  just  below  the  steam 
drum,  the  superheated  steam  pipe  passing  between  two 
adjacent  boilers  to  i"each  the  main  header. 

The  Wickes  boiler  having  no  combustion  chamber  im- 
mediat.ely  below  the  boiler,  requires  the  addition  of  an 
exterior  furnace  or  Dutch  oven.  This  was  utilized  for 
the  installation  of  Murphy  stokers.  The  magazines  are 
at  present  filled  from  above  by  an  air  hoist  travelling 
on  a  runaway  over  the  stokers,  but  a  light  trestle  ex- 
tending to  the  out-door  coal  pile  is  to  be  substituted, 
permitting  small  dump  cars  to  run  directly  over  the 
stoker  magazines. 

The  induced  draft  plant  is  in  duplicate,  each  half 
being  able  to  supply  draft  very  easily  for  the  three 
boilers  now  installed,  while  the  two  fans  are  of  suffi- 
cient capacity  to  handle  six  boilers  at  moderate  speed. 
The  fans  are  92  mches  in  diameter,  connected  with  7"x 
12"  horizontal  engines.  A  somewhat  novel  feature  are 
the  concrete  foundations,  about  18  inches  high,  sup- 
porting the  fan  engines  and  absorbing  the  vibrations 
very  fully. 

The  pump  room  contains  one  12"x7"xl"  Blake 
duplex  outside-packed  boiler  feed  pump,  and  one  7%"x 
o''x6"  Worthington  boiler  feed  pump ;  also  one  10"x 
7''xl2"  Northey  duplex  water  service  pump,  and  one  16"x 
9''xl2"  Northey  fire  pump,  with  priming  tank.  In  the 
pump  room  is  also  located  the  1,500  H.P.  Class  E.  C. 
Webster  star  vacuum  feed  water  heater. 

The  condensing  plant  was  built  by  the  John  Mac- 
Dougall  Caledonian  Iron  Works,  of  Montreal.  It  con- 
sists of  a  Worthington  ejector  condenser,  with  cast  iron 
discharge  pipe  and  entrainer,  supplied  by  an  8-inch 
Worthington  circulating  involute  pump  driven  by  a  Robb 
engine.  The  condensing  plant  is  designed  to  be  of  suffi- 
cient capacity  for  the  power  plant,  as  enlarged  in  the 
future  to  the  full  capacity  of  the  building.  The  exhaust 
riser  is  20  inches  in  diameter,  the  condenser  tail  pipe 
]0/^  inches  in  diameter.  There  is  also  a  Knowles  B^x 
12"xl0"  air  pump.  Both  pumps  are  steam  driven  and 
located  in  the  engine  room,  as  shown  in  plan. 

The  engines  are  of  the  vertical  quick-revolution  type, 
built  by  Messrs.  Bellis  &  Morcom,  of  Birmingham,  Eng- 
land, and  were  erected  by  Messrs.  Laurie  &  Lamb,  of 


Montreal.  They  are  cross  compound,  double  crank,  two- 
cylinder,  vertical,  enclosed  double-acting  self-lubricating 
engines.  The  larger  unit  has  a  capacity  of  365  B.H.P. 
at  350  B.P.M.  The  diameter  of  the  high  pressure 
cylinder  is  15  inches,  and  that  of  the  low  pressure  24 
inches,  with  an  11-inch  stroke.  The  smaller  unit  is 
of  145  B.H.P:  capacity  at  475  R.P.M  The  high  and 
low  pressure  cylinders  are  of  10"  and  16"  diameter,  re- 
spectively, with  an  8-inch  stroke.  The  large  number 
of  revolutions  permits  the  use  of  light  and  economical 
generators,  and  reduces  the  floor  space  occupied  by  the 
unit  to  a  minimum.  For  the  larger  engine  the  floor 
space  occupied  by  the  set  is  13'  6"x6',  and  the  extreme 
height  10'  3".  For  the  smaller  unit  the  floor  space 
required  is  only  10'  9"x4'  6",  with  a  maximum  height 
of  8'  1".  It  should  be  noted,  too,  that  notwithstanding 
the  large  number  of  revolutions  per  minute,  the  piston 
speed  is  quite  moderate,  being  642"  for  the  365-H.P., 
and  638"  for  the  145-H.P.  engine,  a  speed  hardly  in  ex- 
cess of  that  in  so-called  slow-speed  engines. 

There  is  a  system  of  forced  lubrication  by  which  the 
oil  is  drawn  from  the  reservoir  by  means  of  a  force 
pump  driven  from  an  eccentric  on  the  main  shaft,  and 
distributed  under  a  pressure  of  15  to  20  pounds  per 
square  inch.  The  engines  are  designed  to  operate  suc- 
cessfully with  steam  superheated  150°  F.  The  governors 
are  of  the  centrifugal  type,  controlling  an  equilibrium 
steam  throttle  valve,  connected  directly  to  the  high 
pressure  steam  chest.  The  frames  of  the  engines  are  of 
an  extremely  massive  character,  reducing  the  vibrations 
to  a  very  small  amount,  even  with  the  high  speed  used. 
Their  performance  in  actual  service  has  so  far  been  very 
satisfactory. 

A  series  of  tests  were  made  at  the  builders'  works  to 
determine  the  steam  consumption  of  the  engines  under 
various  loads,  and  when  operated  both  condensing  and 
non-condensing.  The  following  is  a  summary  of  these 
tests  of  the  Bellis  &  Morcom  engines,  witnessed  by 
the  purchaser's  engineer : 

Engine  Tests. 


3G5  B.  H.  P.  Engine: 


Sleam 
I'rsssui-e 
lbs.  per 

sq.  ni. 

Super-  Vaci.iiiii 
Ileal  inches 

Ellicienc) 

Steam 

Coiisiltlip- 
tloii.  per 
B.li.I', 

Steam 
ennsuiiii'- 
Uoii.  per 

i.H  r. 

Full  load,  condensing- 
Hair  " 

Full  load,  non-condensing; 
Half  " 

].).•!  lbs. 
147  " 
1.54  " 

14!°  F.  25.2" 
71°  F.  '    24.  .5" 

l;!(l°  F.  0 
64°  F.  0 

92.3  V 
90.6  [  : 
91.9  \ 
89.2  ; 

1.1.1  lbs. 
19..)  •■ 
1S.4  •■ 
■2XS  ■■ 

i:;.94 

17. 4>* 
lii.im 
21.2;) 

145  B.  H.  P.  Engine: 

Full  load,  condensing        ■  l.iT  lbs. 
Hall"  "              "  1(« 
Full  load,  non-condensing     Ki.S  " 
Half  ■'              "                l.in  " 

159°  F.  24.5" 
1 10°  F.  :  2G.2" 
172°  F.  0 
194°  F.  0 

92.5% 
90.5% 
91.8  % 
90.3  % 

15.3  lbs. 
16.5  •• 
1T.4  " 
20.1  •• 

14.15 
14.93 
15^97 
IS.  15 

N.B. — Efficiency  is  the  ratio  of  Brake  H.P.  to  in- 
dicator. 

The  generators  were  built  by  the  Canadian  West- 
inghouse  Company,  at  Hamilton,  Out.  They  are  direct 
connected  to  the  engines,  and  mounted  on  a  common 
base.  The  capacity  of  the  units  is  250  kilowatts  and 
100  kilowatts,  respectively.  They  are  compound  wound 
for  240  volts,  and  are  of  the  Westinghouse  Standard 
make  in  other  respects. 

The  switchboard  was  built  by  the  Westinghouse  Com- 
pany.   It  is  Vermont  marble,  and  contains  three  gener- 
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ator  panels,  one  lighting  panel  and  balancer  set  panel, 
and  one  total  light-measuring  panel;  one  power  panel, 
with  circuit  breakers,  and  one  total  power-measuring 
panel.  Kecording  watt  meters  of  General  Electric  make, 
and  Westinghouse  I'egistering  ammeters,  are  used  on 
the  power  and  light  totalling  panels. 

There  are  two  air  compressors.  One  of  them  is  of 
the  IngersoII-Sergeant  type,  built  by  the  Allis-Chalmers 
Company;  has  duplex  steam  cylinders,  10"  diameter, 
and  two  stage  air  compression  cylinders  10^^"  and  16%". 
The  stroke  is  12".  Its  capacity  is  444  cubic  feet  of  free 
air  per  minute.  The  second  compressor  was  built  by 
the  Canadian  Eand  Company.  It  is  compounded  for 
both  steam  and  air.  It  has  a  stroke  of  22",  with  high 
and  low  pressure  steam  cylinders  14"  and  24",  and  air 
cylinders  14"  and  22",  respectively.  The  normal  speed 
is  105  R.P.M.,  and  its  capacity  at  this  speed  is  1,209 
cubic  feet  of  free  air  per  minute. 

The  steam  piping  is  somewhat  elaborate,  as  it  was 
desired  to  utilize  the  exhaust  steam  as  fully  as  possible 
at  all  times,  while  interfering  as  little  as  possible  with 
the  use  of  the  condenser.  An  exhaust  main  was  there- 
fore laid  along  both  the  east  and  west  walls  of  the  en- 
gine room  and  connected  by  transverse  pipes  with  each 
engine  and  compressor.  One  of  these  mains  leads  to 
the  condenser,  while  the  other  connects  with  the  heating 
system  and  the  free  exhaust.  By  operating  valves  at- 
tached to  indicator  standards  just  above  the  floor,  the 
exhaust  from  each  engine  and  compressor  can  be  turned 
into  the  condensing  system  or  utilized  for  heating.  Even 
in  very  cold  weather  the  exhaust  from  the  auxiliaries 
and  the  compressors  has  generally  proved  sufficient  for 
heating  purposes,  while  during  the  spring  and  autumn 
months,  when  only  a  small  amount  of  heat  is  required, 
almost  all  the  units  remain  connected  with  the  con- 
denser. 

With  the  co-operation  of  Professors  Gill  and  Will- 
hofft,  of  Queen's  University  Kingston,  and  their  stu- 
dents, careful  tests  of  the  boilers  and  of  the  entire  plant 
were  made  by  Mr.  C.  J.  Goldmark,  E.E.  The  object 
of  these  tests  was  to  determine  the  efficiency  and  econo- 
my of  the  plant  under  the  conditions  of  actual  operation. 
These  tests  may  be  briefly  summarized : 

Boiler  Test. 

Duration,  10  hours   Object,  economy. 

Water   heating   surface   2,500  square  feet. 

Grate  surface    42  square  feet. 

Murphy  stokers. 

Fuel — ■ 

Kind  of  coal   Yougheogheny  Stock. 

Thermal  value  of  dry  coal   13133  B.T.U. 

Percentage  of  moisture  in  coal   5% 

Per  cent,  of  ash  and  refuse  to  dry  coal.. 12. 6% 
Dry  coal  per  sq.  ft.  grate  surface  p.hr.  .  .24.8  lbs. 

Draft  and  Temperature — • 

Draft  in  furnace  0.264  inch 

Flue  gas  average  temperature   530°  F. 

Water  and  Steam — 
Average  temperature  of  feed  water  . .  .66.8°  F. 
Average  steam  pressure  (gauge)   146.  8  lbs.  per  sq.  in. 

Superheating — 

Average  temperature   of   steam   523.5°  F. 

Average  amount  of  superheat  159.5°  F. 

Economic  Evaporation — 

Water  evaporated  per  lb.  of  dry  coal.  .8.07  lbs. 

Evaporation  from  and  at  212°  per  lb. 
of  dry  coal  corrected  for  quality  of 
steam   10.42  lbs. 

Evaporation  from  and  at  212°  per  lb.  of 
combustible  corrected  for  quality  of 
steam   11.93  lbs. 


Horse  Power — 

Rated  H.P.  of  boiler  (10  sq.  ft.  heating 


surface  =  1  H.P.)   250  H.P. 

H.P.  developed  by  boiler   292.6  H.P. 

H.P.   equivalent  of   boiler   and  super- 
heater  314.8  H.P. 

H.P.  in  excess  of  rating  64.8=   25.9% 

Efficiency  of  boiler  and  furnace   76.6% 


Economy  Test  of  Station. 
Duration,  11  hours. 

Larger  Belliss  &  Morcom  engine  (365  B.H.P.)  and  250 
kilowatt  generator  running ;  also  Rand  compressor.  Both 
running  condensing.    Two  boilers  fired. 

N.B. — The  plant  was  not  complete.  There  was  no  lag- 
ging on  the  steam  pipes.  There  was  no  superheat  at  the  air 
compressor,  and  only  40°  F.  at  the  large  engine.  The  aver- 
age load  factor  on  the  plant  during  the  test  was  about  45 
per  cent.  The  average  efiiciency  of  the  engine  and  generator 
was  86.5  per  cent. 


Steam  used  per  I. H.P.  per  hour,  in- 
cluding auxiliaries   28  lbs. 

Net    (omitting   auxiliaries)   23.2  lbs. 

Percentage   of    total    steam    used  by 

auxiliaries   14.6% 

Dry  coal  per  I.P.H.  per  hour,  includ- 
ing auxiliaries   3.24  lbs. 

Dry  coal  per  I.P.H.  per  hour,  net  cor- 
rected for  drips    2.67  lbs. 

Evaporatino  from  and  at  212°  F.  per 

lb.    of   dry  coal   10.27  lbs. 

Thermal   value   of  fuel   13133  B.T.U. 


The  live  steam,  exhaust,  and  compressed  air  pipes 
from  the  power  house  to  the  different  shops  are  housed 
in  by  a  wooden  covering  and  supported  on  a  structural 
steel  trestle,  which  also  carries  the  electric  circuits.  All 
heating  is  done  by  direct  radiation,  except  in  the  ma- 
chine shop,  where  a  fan  blower,  driven  by  an  electric 
motor,  has  been  installed.  All  steam  for  heating  is  dis- 
tributed at  low  pressure,  exhaust  steam  being  used 
whenever  possible.  The  water  of  condensation  flows  by 
gravity  to  three  receivers  placed  in  pits  below  floor  level, 
and  is  returned  to  the  boiler  plant  by  Bundy  pumping 
traps.  These  traps  are  operated  by  live  steam  from  the 
central  plant,  are  simple  and  automatic  in  their  action, 
and  give  good  satisfaction.  They  enable  the  returns  to 
be  carried  on  the  trestle,  avoiding  the  difficulties  of 
underground  work. 

The  power  distribution  is  at  240  volts  on  a  two-wire 
system,  while  the  lighting  is  taken  care  of  by  separate 
three-wire  circuits — 240 — 120  volts.  Cooper-Hewitt  mer- 
cury vapor  lamps  are  used  in  the  machine  shop,  foundry 
and  boiler  shop ;  arcs  and  incandeseents  in  the  other 
shops  The  mercury  lamps  have  been  very  satisfactory 
as  to  illumination  and  economy.  The  light  is  very  uni- 
formly diffused,  and  there  is  an  almost  total  lack  of 
sharply  defined  shadows.  All  wiring  is  run  in  iron  con- 
duits, with  iron  panel  boxes  with  enclosed  fuses. 

The  motors  are  of  Westinghouse  make,  and  are  for 
direct  current  at  240  volts.  Excepting  a  number  of  the 
large  machine  tools,  which  are  fitted  with  individual 
compound-wound  motors,  the  plant  is  arranged  in  group 
drives,  with  shunt-wound  motors.  There  are  some  series 
motors  on  the  cranes  and  elevators.  The  total  horse 
pcwf  r  of  the  motors  now  installed  is  821  H.P.,  in  sizes 
varying  fi'om  6  to  60  H.P.,  and  speeds  from  500  to  1675 
E.P.M.  Each  motor  is  controlled  from  a  slate  panel 
With  circuit  breaker,  switch  and  enclosed  fuses.  The 
power  plant  was  installed  under  the  direction  of  Mr. 
Clias.  J.  Goldmark,  who  is  also  responsible  for  the  elec- 
tric layout  and  the  details  of  the  power  house  equipment. 


Mr.  J.  E.  Hughes,  of  Inverness,  N.S.,  has  been  fig- 
r.riijg  on  putting  in  a  small  plant  for  lighting  the  town. 
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Expense  Economies  for  Telephone  Companies. 

A  jiapoi  was  piosoiitod  Chuviu-e  S.  ^loore,  upou 
"The  Most  Important  Points  in  Economizing  Expense" 
at  a  meeting  of  the  Corn  Belt  Telephone  Workers, 
NN'aterloo,  Iowa,  recentl}'.  The  following  is  an  abstract 
of  his  address  : 

Instead  of  taking  the  throe  most  important  points  in 
economizing  expense,  we  will  enumerate  the  three  dif- 
ferent kinds  of  expense  and  the  different  ways  they  may 
be  reduced  to  a  minimum,  at  the  same  time  keeping 
our  equipment  and  service  at  its  best.  The  three  dif- 
ferent kinds  of  expense  met  with  in  the  telephone  busi- 
ness are  :  Operation,  maintenance  and  construction. 

Operation. — One  important  expense  under  this  head- 
ing is  that  incurred  in  the  collecting  from  patrons  for 
service  rendered  by  the  telephone  company.  This  ex- 
pense may  be  reduced  in  several  ways.  All  rural  patrons 
should  be  encouraged  to  pay  their  telephone  rent  twelve 
mouths  in  advance,  thereby  saving  the  expense  of  a 
collector's  time,  as  well  as  the  cost  of  stationery  and 
postage  used  in  sending  delinquent  notices.  City  patrons 
should  also  be  educated  to  pay  in  advance  at  least  a 
month,  and  more  if  possible.  One  of  the  local  managers 
at  one  of  our  larger  exchanges  has  succeeded  in  getting 
his  city  subscribers  to  pay  quarterly  in  advance,  and 
by  so  doing  has  reduced  the  expense  of  collecting  at 
least  one-fourth  of  what  it  was -when  they  paid  monthly, 
and  enabling  the  company  to  meet  its  obligations  more 
promptly.  When  a  company  can  pay  cash  for  material 
purchased  it  is  able  to  get  better  terms  than  when  the 
bill  is  paid  a  year  afterward. 

Maintenance.- — The  tw^o  most  important  things  to  re- 
member in  the  reduction  of  maintenance  expenses  are  : 
First,  the  permanent  clearance  of  trouble ;  second,  the 
co-operation  of  the  subscriber,  especially  the  rural  sub- 
scriber, with  the  ti'oubleman  in  the  clearing  of  trouble. 
The  troubleman  who  drives  out  in  the  country  six  miles, 
shakes  out  a  cross,  and  drives  back  to  town  again  is  an 
expensive  man  to  the  company,  because  the  next  hard 
wind  wnll  blow  this  same  cross  back  in,  and  the  trouble- 
man  will  again  spend  his  time  and  possibly  some  of  the 
company's  money  for  livery,  in  again  clearing  a  case  of 
trouble,  w^hich  could  as  well  as  not  have  been  cleared 
permanently  on  his  first  trip,  had  he  taken  the  pains 
to  draw  up  the  slack  in  the  wires.  Furthermore,  these 
repeated  cases  of  trouble  cause  disatisfaction  among  sub- 
scribers, and  that  in  the  end  means  loss  of  revenue  to 
the  company,  especially  if  there  is  opposition  in  that 
particular  territory.  If  the  trouble  occurs  on  long-distance 
lines,  these  lines  are  put  out  of  commission  and  long- 
distance revenue  is  lost.  By  all  means  teach  your  rural 
patrons  and  those  living  at  a  distance  to  bring  their 
defective  telephone,  receivers,  mouth  pieces,  batteries, 
etc.,  to  your  shop  for  repairs.  Teach  them  also  how  to 
clean  out  lightning  arresters.  They  can  save  you  miles 
of  driving  and  lots  of  time.  But,  while  instructing 
them,  be  sure  and  impress  upon  them  the  importance 
of  leaving  the  more  delicate  parts  of  the  machine  alone, 
or  they  may  cause  you  far  more  trouble  than  they  clear. 

Construction. — In  building  new  lines  or  leads  and  in 
putting  in  new  cable,  we  should  consider  that  every 
dollar  saved  in  using  good  second-hand  material  is  a 
dollar  earned,  and  where  a  certain  amount  of  money  is 
allowed  for  a  certain  job  that  job  can  be  made  more  com- 
plete than  if  the  old  material  was  junked  and  new  had 


to  be  purchased  to  take  its  place.  Slim  poles  can  be 
used  on  tlie  average  lead  where  the  lead  is  straight, 
and  if  the  bottoms  of  the  longer  poles  have  rotted,  the 
tf:ps  can  be  sawed  off  and  used  on  light  farm  leads.  When 
the  bottoms  of  the  shorter  poles  have  rotted,  they  can 
be  sawed  off  and  used  for  guy  stubs.  Six-pin  cross-arms 
can  readily  be  made  out  of  ten-pin  cross-arms  which 
have  rotten  ends,  by  sawing  off  the  bad  ends  and  by  re- 
pinning  and  nailing  the  pins  in  the  arms. 

In  rebuilding  an  exchange  the  local  lines  on  the  old 
poles  can  be  untied  and  the  wires  tied  temporarily  to 
the  pins.  The  insulators  can  then  be  removed  and 
transferred  to  the  new  poles,  thus  saving  the  expense  of 
buying  new  ones.  In  installing  cable  all  old  cable  should 
be  thoroughly  tested  and  if  found  good  should  be  used. 
The  short  pieces  can  be  used  for  the  laterals. 

Some  of  the  foregoing  economies  may  seem  of  little 
importance  at  a  glance,  but  if  every  manager  were  able 
to  reduce  the  expense  ten  cents  per  year  for  each  sub- 
scriber he  has,  the  company  of  any  considerable  size 
at  the  end  of  the  year  would  have  several  hundred  more 
in  its  treasury  than  it  would  otherwise  and  this  would 
pay  the  interest  at  6  per  cent,  for  an  entire  year  on  a 
goodly  amount  of  stock. 


Long  Distance  Economies. 

"The  Most  Important  Features  of  the  Long-Distance 
Business"  was  the  subject  of  a  paper  read  before  the 
same  meeting  by  Mr.  H.  M.  Pierson.  The  following  is 
an  abstract  of  Mr.  Pierson's  remarks : 

"There  are  so  many  important  and  interesting  fea- 
tures connected  with  the  long-distance  business,  that  I 
hardly  know  which  are  the  most  important.  I  will  be- 
gin with  service,  as  I  think  this  one  of  the  most  im- 
portant. 

"In  the  first  j^lace  a  lineman  or  troubleman  who 
looks  after  long-distance  lines  should  be  a  fairly  good 
man,  and  one  who  understands  how  to  use  the  test  set 
and  his  head.  At  least  one-half  of  long-distance  trouble 
shooting  is  to  get  a  good  test.  I  will  give  an  example. 
The  most  important  line  we  had  at  the  exchange  I  was 
working  at  this  time  was  reported  crossed  with  a  farm 
line  which  paralleled  the  long-distance  line  for  a  dis- 
tance of  15  miles.  The  trouble  was  reported  to  me 
Friday  morning  by  the  wire  chief.  I  started  at  once, 
which  is  what  a  long-distance  troubleman  must  do  if 
he  "makes  good."  Of  course  I  was  looking  for  a  cross 
I  went  over  the  lines  the  15  miles  without  finding  the 
trouble.  I  called  for  a  test,  with  the  same  result:  I 
still  had  a  cross.  I  told  the  wire  chief  that  I  was  sure 
the  lines  were  not  crossed,  but  that  the  long-distance 
line  was  grounded.  The  wire  chief  then  informed  me 
'  that  I  was  to  look  for  a  cross,  and  that  he  knew  what 
he  was  doing.  Well,  I  worked  all  day  Friday,  Saturday 
and  Sunday,  looking  for  a  cross,  and  when  I  found  the 
cross  it  was  a  ground  on  the  long-distance  line.  The 
cross-talk  which  lead  the  wire  chief  to  believe  the  line 
was  crossed  will  occur  on  any  long-distance  line  which 
has  a  ground  on  one  side.  If  the  wire  chief  had  tested 
the  line,  instead  of  saying  it  was  a  cross  all  the  time, 
we  would  have  had  the  line  clear  two  days  and  a  half 
earlier. 

"A  great  part  of  the  conduct  of  long-distance  business 
is  dependent  upon  the  operator  .  There  are  operators 
who,  after  they  have  put  in  a  call  for  a  party,  if  the 
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the  line  for  30  minutes  and  bother  two  or  three  operators 
station  called  cannot  get  the  party  at  once,  will  hold 
along  the  line  for  the  same  length  of  time.  They  hon- 
estly think  that  they  can  get  the  called  party  to  the 
telephone  more  quickly  than  can  the  operator  at  the 
station  called.  This  is  wrong.  An  operator  who  has 
30  minutes'  time  to  hang  on  a  line  has  more  time  than 
most  operators,  and  is  surely  neglecting  some  part  of 
her  own  work. 

"An  operator  should  be  quick  to  answer,  quick  to 
take  the  call,  quick  to  get  the  party  up,  and  if  she  can- 
not get  the  party  at  once,  she  should  call  when  she 
can.  If  the  operator  called  tells  the  operator  calling  that 
the  party  called  is  out  of  town,  this  should  be  enough 
to  stop  with,  and  the  line  should  not  be  held  any 
longer.  If  two  parties  are  on  the  line  and  both  of 
them  are  saying  'Hello'  at  the  same  time,  and  both 
with  a  weak  voice,  the  operator  can,  with  a  little  effort 
and  a  strong  voice,  say  'Hello,  Brown,  Hello,  Smith, 
there  is  your  party ;  talk  up  now, '  and  nine  times  out 
of  ten  they  will  talk.  If  it  takes  over  five  minutes  to 
repeat  a  call  it  is  better  to  lose  the  call." 


Unfilled  Demands  Piling-  Up. 

With  manufacturers  of  various  articles  of  trade  put- 
ting on  more  hands,  railways  ordering  new  equipment, 
and  everyone  feeling  that  fundamental  conditions  are 
sound  and  safe,  there  is  good  reason  to  believe  that 
within  a  few  weeks  a  renewal  of  business  activity  will 
become  more  and  more  apparent,  says  "Telephony." 
Already  very  hopeful  signs  may  be  observed  in  the  tele- 
phone field.  It  is  generally  agreed  that  an  unfilled  de- 
mand for  service  has  been  gradually  piling  up.  Com- 
panies which  were  amply  supplied  with  funds  at  the 
beginning  of  the  depression  have  been  able  to  fill  cables 
and  additional  switchboard  capacity  as  it  was  installed, 
and  others  now  in  the  market  for  supplies  anticipate 
prompt  and  good  returns  on  new  investment.  Securi- 
ties of  well  managed  telephone  companies  have  come  out 
of  the  panic  in  far  better  repute  than  they  have  ever 
been,  on  account  of  the  admirable  showing  they  have 
made  in  comparison  with  those  of  other  corporations. 
Prices  on  material  are  so  low  as  to  offer  exceptional 
inducements  to  early  buyers.  All  things  considered, 
there  is  reason  to  believe  that  the  telephone  industry 
will  be  one  of  the  first  to  profit  by  the  general  resump- 
tion of  business  which  is  everywhere  admitted  to  be  de- 
veloping. 


Trade  Enquiries. 

The  Dominion  Government  Trade  and  Commerce  re- 
ports contain  the  following  trade  enquiries.  Readers 
of  the  "Electrical  News"  may  obtain  the  names  of  en- 
quirers by  writing  us,  enclosing  stamped  envelope  and 
stating  number  of  enquiry : 

1684.  Agent.— A  French  firm  of  manufacturing  me- 
chanics would  like  to  get  in  touch  with  a  Canadian 
agent  dealing  in  engineers'  supplies. 

1690.  Agent. — A  Parisian  firm  is  prepared  to  appoint 
an  agent  in  Canada  to  sell  sectional  papers  for  archi- 
tects, engineers  and  designers. 

1775.  Copper  ingots. — A  Manchester  firm  desires  to 
obtain  prices  of  copper  ingots  from  Canadian  exporters. 


The  City  Solicitor  of  Toronto  has  informed  Secretary 
McGowan  of  the  Fire  Department  that  the  city  has  no 
power  to  interfere  with  the  erection  of  electric  light 
poles  in  different  parts  of  the  city. 
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Miscellaneous  Notes 

At  the  second  meeting  of  the  N'^va  Scotia  Telephone 
Society,  recently  formed,  Mr.  J.  U.  Mitchell  gave  an 
address  on  "Local  Battery  Bridging  Telephone."  H. 
H.  Williamson  also  addressed  the  meeting  and  a  general 
discussion  followed.  The  ofiicers  of  the  new  society 
are:  L.  A.  Dolan,  President;  H.  H.  Williamson,  Vice- 
President,  and  F.  C.  Bowes,  Secretary-Treasurer. 


At  a  recent  meeting  of  the  shareholders  of  the  Yar- 
mouth Telephone  Company  it  was  decided  to  sell  out 
to  the  Nova  Scotia  Company,  and  the  transfer  has  al- 
ready been  made.  The  result  of  this  as  far  as  the  public 
is  concerned  will  be  to  give  the  Yarmouth  Exchange  a 
somewhat  larger  free  service  radius  and  a  toll  service 
to  all  points  on  the  south-west  shore,  it  being  the  in- 
tention to  rebuild  the  line  in  the  early  spring  and  bring 
everything  up-to-date. 


The  Site  Committee  of  the  Bell  Memorial  Associa- 
tion announce  that  the  former  homestead  of  Alexander 
Graham  Bell,  the  inventor  of  the  Bell  telephone,  on 
Tutela  Heights,  near  Brantford,  Ont.,  where  the  tele- 
phone was  invented,  will  be  acquired  as  part  of  the 
memorial  scheme.  In  addition  a  $25,000  monument 
will  be  erected  in  the  city  and  unveiled,  probably  in 
the  summer  of  1910. 


The  rural  telephone  system  recently  established  in 
the  municipality  of  Wallace,  Man.,  consists  of  about 
300  subscribers,  has  300  miles  of  installation,  and  is 
connected  with  the  Government  exchange  at  Elkhorn 
and  Virden,  and  operated  by  the  Government.  C.  E. 
Ivens  is  reeve  of  the  municipality  and  James  F.  C. 
Menlove  is  the  manager  and  secretary-treasurer. 


First  Sod  Turned  for  Ontario  Power  Commission. 

The  ceremony  of  turning  the  first  sod  on  the  On- 
tario Government's  Power  Transmission  System,  of  293 
miles  of  line,  was  performed  at  the  Canadian  National 
Exhibition  Park,  Toronto,  on  Nov.  18th.  Honorable 
Adam  Beck,  chairman  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  presided,  and  the  sod  was  turned  by 
Aid.  J.  H.  Fryer,  of  Gait,  president  of  the  Western 
Ontario  Municipalities  Power  Union.  The  sod  was  turned 
with  a  silver  spade,  bearing  an  inscription  relative  to 
the  occasion.  Addresses  were  given  by  Hon.  Mr.  Beck, 
Mr.  Fryer,  Secretary  J.  W.  Lyon,  of  the  Power  Union : 
Mayor  Oliver  of  Toronto;  Mr.  P.  W.  Ellis,  Toronto;  W. 

McNaught,  M.P.P.,  Toronto,  and  Sir  James  P. 
Whitney.  Sir  James  Whitney  in  his  speech  declared 
that  it  was  the  intention  of  the  Government  to  caiTy 
the  power  policy  to  the  fullest  completion.  The  spot 
upon  which  the  ceremony  took  place  will  be  marked 
with  a  tablet  to  commemorate  the  event. 


The  City  Council  of  Port  Artlmr  are  reported  to  have 
cancelled  their  agreement  with  the  Kaministiquia  Power 
Company,  by  which  they  were  to  have  taken  400  horse 
power  for  a  period  of  ten  years.  It  is  alleged  that  the 
company,  immediately  upon  securing  the  agreement, 
endeavored  to  use  it  in  their  negotiations  with  the  On- 
tario Government  for  the  Dog  Lake  power  rights.  The 
city  is  also  endeavoring  to  obtain  the  same  rights,  and 
the  Council  allege  that  it  was  specially  uiiderstood  when 
the  agreement  was  made  that  it  was  not  to  interfere 
with  the  city's  rights  in  the  Dog  Lake  matter. 


Current  News  and  Notes 


Boissevain,  Man. 

Tlio  IniiKliug  in  whiob  will  be  iiistalliHl 
the  towu  electric  light  plant  is  now  being 
erected  on  the  site  of  the  old  power  house. 

Brandon,  Man. 

The  Telephone  Commission  are  stated 
to  be  preparing  for  a  considerable  amount 
of  long  distance  work  next  year. 

Belleville,  Ont. 

The  erection  of  dams  to  regulate  the 
ilow  of  water  in  the  Moira  river,  which 
empties  into  the  Bay  of  Quinte,  was  re- 
cently asked  by  a  deputation  from  Hast- 
ings County,  which  waited  on  Hon.  l'"rauk 
Cochrane,  the  Minister  of  Lauds,  Forests 
and  Mines.  The  delegation  said  that  it 
was  estimated  that  an  expenditure  of 
about  $35,000  would  ensure  a  supply  of 
22,000  horse-power  of  energy  continuously. 
Tills,  it  was  said,  would  provide  electri- 
city for  Belleville,  Tweed,  Madoe  and 
other  towns,  and  also  to  the  mining  in- 
dustry in  the  county.  The  deputation  in- 
cluded Town  Solicitor  Mikcl,  of  Belle- 
ville: Henry  Corby,  ex-M.P.;  J.  W.  Pearce, 
M.r.P.;  J.  M.  Johnston,  M.P.P.,  and  Amos 
Richardson.  M.P.P.,  the  members  of  the 
legislature  for  Hastings  County. 

Charlottetown,  P.  E.  I. 

Tenders  have  been  called  by  Mr.  Mc- 
Kenzie,  Chief  Engineer  of  the  Intercolon- 
ial Railway,  for  the  electrical  equipment 
of  the  Prince  Edward  Island  Railway's 
new  power  house,  to  consist  of  a  75  k.w. 
direct  current  generator  with  potential  of 
230  volts,  direct  connected  to  and  mounted 
1  on  same  base  with  engine.  We  are  informed 
that  the  specifications  for  the  set  are  very 
stiff  and  that  the  generator  must  be  con- 
trolled so  that  a  variation  of  as  much  as 
2  per  cent,  will  not  occur. 

Dundas,  Ont. 

The  Northern  Electric  &  Manufacturing 
Company  have  obtained  the  contract  for 
the  fire  alarm  system. 

Dunnville,  Ont. 

The  ratepayers  will  vote  on  December 
3rd  on  a  by-law  to  issue  $15,000  4  per  cent. 
20-year  debentures  as  a  bonus  to  the  Dunn- 
ville, Wellandport  and  Beamsville  electric 
railway. 

Dublin,  Ont. 

The  McKillop,  Logan  &  Hibbert  Tele- 
phone Company,  Limited,  has  been  incor- 
porated with  a  share  capital  of  $15,000. 
The  incorporators  include  Albert  Micliell, 
Dublin,  Ont.;  W.  W.  Sadler,  J.  Norris,  Da- 
vid Bruce  and  H.  W.  Templeman,  all  of 
Hibbert  Township. 

Edmonton,  Alta. 

The  City  Electric  Light  and  Power  De- 
partment are  now  figuring  upon  the  sup- 
ply of  light  and  power  to  four  of  the  coal 
mines  in  the  eastern  end  of  the  city.  The 
mines  are  those  of  the  Standard  Coal  Com- 
pany, the  two  Franks  and  the  Edmonton 
mine. 

Glencoe,  Ont. 

The  ratepayers  voted  recently  on  a  by- 
law to  issue  "$11,000  5  per  cent.  15  years 
electric  light  debentures.  Geo.  Wilson  is 
Village  Clerk. 

Glace  Bay,  N.  S. 

The  local  authorities  are  installing  400 
meters  in  connection  with  the  municipal 


electric  light  plant  and  are  also  adding 
about  three  miles  of  transmission  lines  to 
tlie  system. 

Hamilton,  Out. 

The  jiurchaso  of  the  electric  pumps  and 
motors  by  the  city  has  been  deferred  until 
the  settlement  of  the  power  by-law  suit 
which  will  be  heard  on  November  30th. 

Halifax,  N.S. 

It  is  proposed  to  instal  electrical  ap- 
l)aratus  at  the  County  Academy  at  a  cost 
of  $1,500. 

The  Wentworth  Home  Telephone  Com- 
pany have  been  granted  a  franchise  to 
erect  about  35  miles  of  teelphone  lines 
in  Wentworth  County. 

The  Nova  Scotia  Steel  &  Coal  Company, 
Limited  are  progressing  rapidly  with  the 
development  of  their  Wabana  mine.  They 
will  install  machinery  shortly,  and  are 
figuring  on  an  engine  driven  generator  of 
about  500  k.w. 

Inverness,  N.  S. 

J.  E.  Hughes,  of  Inverness,  has  been 
figuring  on  putting  in  a  small  plant  for 
lighting  the  town. 

Mr.  W.  D.  Barclay,  manager  of  the 
Inverness  Eailway  &  Coal  Company,  is 
considering  the  installation  of  a  new  elec- 
tric plant  for  furnishing  light  for  their 
mine  at  Inverness  and  also  supplying  about 
1,000  lights  to  the  town.  If  the  company 
decide  to  install  this  plant,  which  will  be 
steam  driven,  they  will  require  about  80 
or  more  arc  lamps.  They  would  run  a  3- 
l^hase,  60-cycle  circuit,  and  there  is  every 
reason  to  believe  that  the  proposition  will 
go  through  shortly. 

Kelowna,  B.  0. 

The  Hinton  Electric  Company,  Vancouv- 
er, are  installing  a  $40,000  electric  light 
plant  in  this  town. 

Ladysmith,  B.C. 

The  city  authorities  have  received  defin- 
ite information  that  the  C.  P.  E.  will  not 
take  up  the  city  electric  light  debentures. 
The  Council,  however,  are  now  engaged  in 
passing  a  new  sewerage  by-law  which  will 
require  a  loan  of  $50,000.  This  by-law  will 
shortly  be  presented  to  the  ratepayers  and 
if  it  carries  the  bonds  for  both  the  elec- 
tric and  sewerage  systems  will  be  offered 
in  bulk. 

London,  Ont. 

It  is  viated  that  the  Tndependen'-  T»^'h 
phone  Company  of  the  United  States  will 
shortly  make  an  application  for  a  fran- 
chise in  this  city.  They  expect  to  have 
trunk  lines  constructed  as  far  as  Brant- 
ford  within  a  year,  when  they  will  be  in 
a  position  to  continue  the  line  to  London. 
The  Southwestern  Traction  Company 
have  asked  the  City  Council  for  permission 
to  extend  their  tracks  along  Simcoe  to 
Talbot,  and  it  is  stated  that  the  new  St. 
Mary's  Traction  Company  will  apply  for 
a  charter  to  run  on  Talbot  street,  in  which 
case  connection  would  be  made  between  St. 
Mary's  and  other  northern  points  and  St. 
Thomas. 

Morrlsburg,  Ont. 

A  project  is  under  way  to  connect  this 
town  with  Ottawa  by  an  electric  railway. 
The  proposal  is  to  build  a  line  from  Mor- 
rlsburg to  a  point  on  the  New  York  &  Ot- 
tawa Eailway,  which  extends  from  Ottawa 


to  Cornwall,  and  to  utilize  about  20  miles 
of  the  New  lork  &  Ottawa  line  from  Eus- 
sel  village  to  Ottawa.  Hiram  Lockridge, 
Morewood,  Ont.,  is  interested. 

Macleod,  Man. 

A  bylaw  will  be  submitted  to  the  rate- 
payers on  December  4th  to  issue  deben- 
tures amounting  to  $35,000  for  improving 
the  power  plant. 

Moose  Jaw,  Sask. 

Bylaws  to  issue  $40,000  40-year  5  per 
cent,  sewer  debentures  and  $30,000  water- 
works debentures,  will  be  voted  on  by  the 
ratepayers  on  November  28th.  John  B. 
Simpson  is  Secretary-Treasui'er. 

Mount  Forest,  Ont. 

The  Mount  Forest,  Wellington  &  Grey 
Telephone  Company,  Limited,  has  been  in- 
corporated with  a  share  capital  of  $10,000. 
The  incorporators  include  E.  O.  Kilgour, 
J.  J.  Cook,  both  of  Mount  Forest,  W.  H. 
Wallace  and  J.  E.  Philp,  both  of  Egre- 
mont  Township. 

Montreal,  Que. 

The  Montreal  harbor  engineer  is  now 
preparing  plans  for  an  electric  power  plant 
on  the  harbor  front  to  supply  all  the  power 
required  along  the  harbor.  Plans  for  a  dry- 
dock  are  also  being  prepared,  and  for  a 
concrete  wall  around  the  piers  to  prevent 
wearing. 

It  is  announced  that  the  Montreal  Light, 
Heat  and  Power  Company  contemplate  the 
construction  of  an  additional  steam  plant 
whose  maximum  will  equal  100,000  horse- 
power. The  Montreal  Light,  Heat  and 
Power  Company  have  at  the  present  time 
contracts  which  call  for  no  less  than  70,000 
horse  power,  the  supply  being  obtained 
as  follows:  Lachine,  10,000,  with  $5,000 
to  be  added  next  year;  Chambly,  20,000; 
Shawinigan,  20,000,  and  Soulanges,  15,000, 
or  a  total  of  60,000  horse-power.  It  is 
hoped  to  contemplate  the  present  project 
within  two  years. 

Okotoks,  Alta. 

The  Electric  Light  Company  are  putting 
up  a  new  building  and  installing  $10,000 
worth  of  new  machinery. 

Port  Arthur,  Ont. 

The  ratepayers  voted  on  November 
19th  on  a  bj'-law  to  issue  $12,000  5  per 
cent,  debentures  for  the  purpose  of  com- 
jiloting  the  Current  Eiver  water  power  de- 
velopment works.  J.  McTeigue  is  City 
Clerk. 

General  dissatisfaction  is  in  evidence 
with  regard  to  the  present  lighting  system 
in  this  city,  and  it  is  stated  that  unless 
the  authorities  make  the  necessary  im- 
provements a  large  number  of  the  local 
merchants  will  instal  their  own  electric 
lighting  plants. 

The  ratepayers  have  approved  a  bylaw 
to  raise  $27,000  for  the  Onion  Lake  dam, 
also  a  measure  for  the  construction  of  a 
reservoir  dam  on  Current  river. 

Port  Colborne,  Ont, 

Mr.  E.  F.  Seixas,  general  manager  of 
the  N.,  St.  C.  &  T.  Electric  Eailway,  and 
a  party  of  prominent  railwaj'  men  were  in 
town  recently.  They  had  driven  over 
the  route  of  the  proposed  belt  line  rail- 
way around  the  Niagara  district,  starting 
at  Niagara  Falls,  and  from  there  to  Fort 
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Erie,  then  from  Port  Erie  to  Port  Col- 
borne.  I'rom  here  they  drove  to  Welland. 
This  is  stated  to  be  the  route  that  will  be 
covered  by  an  electric  line  in  the  near 
future. 

Russell,  Man. 

The  capital  of  the  Eussell  Telephone 
Company  has  been  increased  from  $o,00U 
to  $25,000,  the  proceeds  to  be  used  for  the 
construction  of  a  number  of  extensions. 

Sault  Ste.  Marie,  Ont. 

The  Lake  Superior  Power  Company  are 
making  plans  for  the  construction  of  a 
hydro  electric  plant  with  an  output  of  6,- 
300  horse-power,  the  cost  of  which  is  esti- 
mated at  $110,000.  L.  H.  Davis  is  chief 
engineer. 

Seeley's  Bay,  Ont. 

The  Leeds  Eural  Telephone  Company 
have  decided  to  extend  their  lines  into 
Pittsburg,  Ont. 

Sydney,  C.  B. 

The  Dominion  Iron  &  Steel  Company, 
Limited,  and  the  Nova  Scotia  Steel  &  Coal 
Company,  Limited,  are  stated  to  be  con- 
templating the  installation  of  steam  tur- 
bine plants.  John  Preston,  mechanical  en- 
gineer of  the  Nova  Scotia  Steel  &  Coal 
Company,  who  has  just  returned  from  a 
tour  of  the  large  eastern  cities  of  the 
United  States,  has  reported  in  favor  of 
the  installation  of  a  turbo-generator  at 
Sydney  Mines  and  it  is  expected  that  this 
will  be  put  in  at  once.  The  other  com- 
panies will  probably  add  turbo-generators 
to  their  plants  in  the  spring. 

Saskatoon,  Sask. 

The  ratepayers  have  approved  a  bylaw 
to  raise  $30,000  for  extension  to  the  elec- 
tric light  plant. 

St.  Thomas,  Ont. 

The  City  Council  have  asked  their  en- 
gineer to  prepare  estimates  of  the  cost 
of  certain  extensions  to  the  lines  of  the 
street  railway  company. 

Sydney,  N.  S. 

At  a  meeting  of  the  Marine  and  Gen- 
eral Engineering  Company,  the  directors 
outlined  plans  for  the  future  and  decided 
to  install  power  shortly  in  their  plant  on 
King's  road. 

St.  Catharines,  Ont. 

The  City  Council  have  concluded  nego- 
tiations with  the  Lincoln  Electric  Com- 
pany for  a  five  year  contract  for  the  light- 
ing of  the  city  streets  at  $50  per  arc  light, 
the  city  agreeing  to  take  not  less  than 
one  hundred  lights  after  January  1st,  1910. 
The  city  has  the  power  to  renew  the  agree- 
ment at  the  expiration  of  the  contract  for 
a  period  of  fifteen  years.  A  clause  inserted 
in  the  agreement  giving  power  to  the  com- 
pany to  transfer  or  assign  the  agreement 
and  the  contract  to  the  Cataract  Company 
was  struck  out  before  adoption. 

Trenton,  Ont. 

A  large  water  power  development  is 
planned  by  the  Electric  and  Water  Power 
Company.  J.  J.  Wright,  of  Toronto,  is 
manager. 

Tangier,  N.  S. 

The  Dominion  Mining  Company  are  mak- 
ing extensive  improvements  at  their  mine. 
They  have  recently  placed  an  order  for  a 
.large  compound  duplex  air  compressor,  of 
the  belt  driven  type,  with  the  Ingersoll- 
Sergeant  Company  of  Canada,  Limited. 
This  machine  will  have  a  capacity  of 
about  1,000  cubic  feet,  and  will  be  belted 
to  an  electric  motor.  The  company  will 
install  a  hydro-electric  plant  near  the 
mine.    The  water  turbine  will  be  about 


600  h.p.,  and  will  operate  under  a  head  of 
18  feet.  The  current  will  be  used  to  drive 
the  compressor,  hoist  and  mill.  Mr.  L.  B. 
Dow,  of  Boston,  is  the  consulting  engineer 
for  the  company. 

Toronto,  Ont. 

Tenders  addressed  to  the  Hon.  Adam 
Beck,  Chairman  of  the  Hydro-Electric 
Power  Commission,  will  be  received  until 
December  loth  for  the  manufacture  and 
delivery  of  15,000  high  tension  insulators 
for  operation  on  the  Commission's  110,000 
volt  transmission  lines.  Plans  and  specifi- 
cations may  be  obtained  at  the  office  of 
the  Commission,  Continental  Life  Building, 
this  city. 

Vancouver,  B.  0. 

It  is  stated  that  revised  plans  for  the 
B.  C.  E.  R. 's  projected  improvements  at 
Lake  Buntzen,  have  been  completed.  The 
electrical  units  to  be  installed  will  be  equal 
to  52,000  horse  power.  In  addition,  exten- 
sive tunnel  work  is  involved,  also  the  con- 
struction of  a  large  dam. 

Mr.  Eobert  Howes  recently  arrived  in 
the  city  to  take  up  an  important  position 
with  the  British  Columbia  Electric  Rail- 
way Company.  He  will  take  charge  of 
the  branch  line  of  the  company  to  Chilli- 
wack.  It  is  stated  that  the  B.  C.  E.  E. 
do  not  propose  to  permanently  fill  the  po- 
sition of  general  superintendent.  Mr. 
Woodroofe  is  at  present  acting  in  this 
capacity. 

Winnipeg,  Man. 

Tenders  were  received  by  the  Tele- 
phone Commission  until  November  21st  for 
the  supply  of  approximately  25,000  tele- 
phone poles  for  use  in  the  Province  of 
Manitoba.  Further  particulars  on  applica- 
tion. 

The  City  Council  has  decided  to  go  ahead 
with  the  building  of  a  telephone  line  along 
the  line  of  the  new  municipal  power  rail- 
way, costing  $7,000,  also  to  erect  a  $3,000 
residence  for  the  engineer  at  the  Winnipeg 
river  power  site.  The  whole  power  scheme 
will  be  vigorously  pushed  to  completion. 

Wolfvllle,  N.S. 

The  citizens  have  voted  an  additional 
$20,000  to  the  sum  of  $20,000  previously 
voted  for  the  construction  of  an  electric 
light  plant  for  this  town. 

Waterford,  Ont. 

The  Swedish  American  Telephone  Com- 
pany will  erect  a  plant  for  which  the  town 
recently  passed  a  by-law  to  raise  a  loan 
of  $10,000  and  $1,000  for  a  free  site. 

Yarmouth,  N.  S. 

The  plant  and  franchise  of  the  Yar- 
mouth Telephone  Company  have  been  ac- 
quired by  the  Nova  Scotia  Telephone  Com- 
pany. 


PERSONAL  MENTION. 

Mr.  Charles  Brandois,  C.E.,  Montreal, 
has  purchased  a  house,  4  Phillips  place, 
opposite  the  Engineers'  Chib,  in  order 
to  provide  for  more  oflice  space.  He  will 
take  possession  of  the  new  quarters  on 
May  1st  next. 

Mr.  A.  S.  Cooke,  C.E.,  who  for  several 
years  has  been  connected  with  the  Catar- 
act Power  Company's  interests  and  other 
work  in  the  Niagara  Peninsula,  has  been 
engaged  b}''  the  Ijincoln  Paper  Mills  Com- 
pany to  install  their  new  hydraulic  power 
system  at  the  old  Lybster  Cotton  Mills, 
Mcrritton,  Ont. 

Mr.  Thomas  Wright,  formerly  with  the 
Nova  Scotia  Telephone  (,'ompany,  who  for 
the  past  two  years  has  been  at  Port  of 


Spain,  Trinidad,   as  general   manager  oi 
the  telephone  system  there,  arrived  in  Hal 
ifax  recently  and  looked  up  old  acquaint- 
ances.   He  was  on  a  short  visit  to  his 
fatlier's  home  and  friends. 

Mr.  W.  F.  Simmons,  for  seventeen  years 
general  superintendent  of  the  Kingston 
Light  and  Power  Company,  of  Kingston. 
Ont.,  and  for  the  past  four  and  a  half 
years  general  superintendent  of  the  Peek- 
skill  Lighting  and  Eailroad  Company,  of 
Peekskill,  N.  Y.,  will  represent  E.  W.  Mar- 
shall and  Company  in  the  Dominion  of 
Canada.  He  will  immediately  open  offices 
in  Toronto,  with  a  view  of  following 
particularly  the  electric  railway  trade 
throughout  the  provinces. 

Mr.  E.  G.  Young  has  resigned  his  posi- 
tion as  superintendent  of  the  Utica  and 
Mohawk  Valley  Eailway  Company,  of  Uti 
ca,  N.  Y.,  to  become  general  manager  of 
the  Chatham,  Wallaeeburg  and  Lake  Erie 
Eailway  Company,  of  Chatham,  Ont.  He 
has  been  connected  with  the  Utica  system 
for  about  twenty  years,  part  of  the  time 
as  superintendent  of  the  Belt  line  and 
later  as  superintendent  of  construction 
for  the  Utica  and  Mohawk  Valley  Eail- 
way Company. 

Mr.  George  Blanchard,  the  American 
street  railway  expert,  and  vice-president 
of  the  Dominion  Power  and  Transmission 
Company,  will  remain  in  Hamilton  and  put 
the  street  railway  system  and  other  pro- 
perties of  the  Dominion  Company  in  good 
shape.  The  new  car  shops  will'  be  built 
this  fall,  and  the  reconstruction  of  the 
system  begun  early  in  the  spring.  Mr. 
Blanchard  has  already  succeeded  in 
smoothing  over  much  of  the  trouble  with 
the  city,  and  there  was  considerable  dis- 
appointment at  the  prospect  of  his  leav- 
ing Hamilton. 


In  the  New  York  metal  market  it  was 
reported  recently  that  there  was  a  heavy 
demand  coming  from  the  electrical  manu- 
facturing companies  for  tin.  This  demand 
is  said  to  be  responsible  for  the  advance 
in  price  both  in  the  United  States  and 
Europe.  The  United  States  Steel  Corpora- 
tion is  said  to  be  buying  tin  in  Singapore, 
and  the  market  there  has  been  advanced. 
The  buying  movement  in  copper  which 
commenced  early  in  October,  has  contin- 
ued, resiilting  in  a  much  better  market 
than  has  prevailed  for  some  time.  It  is 
estimated  that  October  buying  amounted 
to  100,000,000  pounds,  which  about  bal- 
ances the  production.  Indications  point  to 
heavy  business  in  the  near  future  and 
manufacturers  are  showing  a  desire  to 
take  advantage  of  low  prices.  There  is 
a  general  buoyancy  in  the  market  and 
confidence  that  metal  prices  will  advance. 


The  Dominion  Board  of  Eailway  Com- 
missioners have  ordered  the  Toronto  Elec- 
tric Light  Company  to  remove  their  poles 
on  the  Toronto  Esplanade,  which  carry 
wires  across  the  Grand  Trunk  Eailway 
tracks  from  the  Scott  street  plant.  The 
Grand  Trunk  Eailway  Company  had  made 
a  complaint  respecting  the  danger  from 
the  presence  of  these  wires,  stating  that 
one  man  had  already  been  seriously  injur- 
ed and  that  another  accident  was  liable 
to  occur  at  any  moment.  The  Electric 
Light  Company  claim  that  their  wires 
had  been  there  long  before  the  tracks 
had  been  put  in  so  close  to  the  poles,  and 
that  to  place  them  underground  would  in 
volve  a  cost  of  about  $62,000.  In  making 
the  order  the  chairman  of  the  Board  stnt 
ed  that  the  work  must  bo  completed  within 
four  months,  and  that  as  to  the  cost  the 
Board  had  no  jurisdiction. 
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Adapter  for  Tungsten  Lamps. 

A  useful  device  is  the  Benjamin  Adjustable  Plug 
Socket,  the  Tungsten  lamp  adaptor  as  illustrated  here- 
with, which  enables  one  to  use  Tungsten  lamps  on  any 
fixture,  changes  the  position  of  lamps  to  the  vertical, 
and  by  means  of  a  rotating  sleeve  permits  of  attach- 
jnent   without  a  turning  device.     Benjamin  Tungsten 


cluster  body,  as  illustrated  herewith,  has  a  special  re- 
flector shell  of  frosted  aluminum,  15-inch  stem  of  %- 
inch  iron  pipe  and  %-inch  brass  casing,  reflector  holder, 
18-inch  opal  reflector,  53/^x4-inch  canopy  and  crowfoot. 
The  device  is  wired  and  measures  25  inches  over  all. 
The  closed  Tungsten  arc  is  constructed  along  the  same 
general  lines,  but  has  an  additional  enclosing  globe  which 
is  spaced  at  the  top  and  open  at  the  bottom.  This 
affords  good  ventilation  and  an  opening  for  a  suspending 
chain  or  cord.  It  also  assists  in  rounding  out  the  fix- 
ture, securing  symmetry  of  outline. 


By  way  of  a  Christmas  novelty  the  Westinghouse 
Electrical  &  Manufacturing  Company  have  prepared  an 
attractive  package  wrapped  in  handsome  holly  pape»- 
and  tied  with  red  ribbon.  Each  package  carries  an  ap- 
propriate card  and  label  conveying  the  wishes  of  the 
season.  The  packages  contain  such  articles  as  sewing 
machine  motors,  sad  irons  and  electric  hot  plates  or 
stoves. 


Benjamin  Tungsten  Lamp 
Adjuster. 


Benjamin  Tungsten  Arc  Cluster. 


The  AllisVChalmers-Bullock,  Limited,  have  issued 
Bulletin  No.  1612  on  Hydraulic  Turbine  Governors.  In 
view  of  the  great  interest  now  taken  in  hydro-lectric 
work  this  bulletin  should  prove  of  much  interest  to  our 
readers.  In  connection  with  the  bulletin  the  company 
claim  that  they  are  the  only  company  in  Canada  which 
build  hydro-electric  plants. 


arcs  present  a  very  pleasing  appearance  to  the  eye  and 
combine  a  number  of  practical  features.  They  are  made 
in  various  forms,  both  in  and  out-door,  ceiling  and 
pendant,  making  it  possible  to  meet  any  particular  de- 
mand. A  range  of  lamps  varying  from  40  to  100  watts 
is  permissible.     The  Benjamin  Tungsten  arc  with  a 


The  Nernst  Lamp  Company,  Pittsburg,  Pa.,  have 
issued  an  attractive  booklet  concerning  the  Westing- 
house  Nernst  Multiple-Glower.  Bulletin  "B,"  as  it  is 
entitled,  contains  a  number  of  attractive  illustrations  of 
these  lamps  and  describes  a  number  of  their  interesting 
and  useful  points.  It  also  contains  a  price  list  of  a 
great  number  of  the  company's  various  makes  of  lamps. 


Telegraphic  Address  : 
•INSULATOR,"  MONTREAL 
Codes  :  A.  I.  AND  WESTERN  UNION 


Capital  $7,300,000.00 


Telephone  : 
MAIN  1521,  MONTREAL 


British  Insulated  &  Helsby  Cables 


Limited 


Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad  for 
Electric,  Traction,  Power,  Lighting,  Telephone  and  Telegraph 
Equipments.  Also  Manufacturers  of  Paper,  Lead  Covered, 
Rubber,  Gutta-percha  and  Bitumen  Insulated  Cables  ;  Flexible 
Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction  Boxes, 
Section  Pillars,  Overhead  Tramway  Gear,  Bonds,  Switchboards, 
Meters,  Telephone  Instruments,  Exchange  Equipments,  Batter- 
ies, Insulators,  Fire  Alarm  and  Police  Equipments,  Railway 
Signals,  Blocks,  etc.,  etc. 

Head  Office  for  Canada,  United  States  and  Mexico : 

BRITISH  INSULATED  &  HELSBY  CABLES,  Umited 

LAWFORi>  ORANT.^^         PowBr  Building      -  MONTREAL 
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Great  Western  Railway 
of  England 

Industrial  Sites 


Sites  suitable  for  the  establishment  of  Factories  and 
Works  are  available  adjoining  the  Great  Western  Rail- 
way, wiihin  easy  access  of  the  principal  ports,  Coal  and 
Iron  fields,  and  Industrial  centres. 

Particulars  of  such  sites  and  of  the  Company's  arrang^e- 
ments  for  Siding  Facilities.  Conveyance  Kates,  etc.,  etc., 
may  be  obtained  from  the  Chief  Goods  Manager,  Mr.  T 
H.  Rendell,  Paddington  Station,  London,  W . 

JAMES  C.  INGLES, 

General  Manager.  12 


DO  YOU  WANT 
TO  SELL 

second-hautl  machinery  of  auy 
kind:-'  Many  a  central  station 
manager  has  one  or  more  ma- 
chines for  which  he  has  no 
further  use. 

SOMEBODY  WANTS 
TO  BUY 

just  such  machines.  You  can  get 
in  touch  with  that  somebody  by 
advertising  in  the  "Wanted  and 
For  Sale"  Colmnn  of  the 
ELECTRiCi^sx  News.  The  expense 
is  trifling. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Tbrougbout  the  CMUzed 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City  U.S.  A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the 
controlling  circumstances  of  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring,  verifying  and  promulgating  information 
no  effort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
mercial affairs  and  mercantile  credit.  Its  offices 
and  connections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturingconcerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Specific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Officbs  in  Ca.nada  :  Halifax.  N.S  ;  Hamilton,  Ont. ; 
London,  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont. ;  Que- 
bec, Que. ;  St.  John,  N  B  ;  Toronto,  Ont. ;  Vancou- 
ver, B.C. ;  Winnipeg,  Man. ;  Calgary,  Alta. 

THOS   C  IRVING, 
Gen.  Man.  Western  Canada, Toronto. 


Opmmercial 

Winnipeg,  Manitoba 


Business  For  Sale 

Wiring,  Fixture  and  Supply  business  for  sale,  good 
chance  for  electrician  to  get  into  business  for  himself; 
good  city;  will  be  on  Niagara  Power  Line. 
12  Box  104  Electrical  News,  Toronto. 


Technical  Electrical  Engineer 

wishes  position  in  Canada,  .^t  present  .Assistant  Super- 
intendent of  Power  over  four  sub-stations  with  American 
railway  and  lighting  company-.    Excellent  references. 

.\ddress  Box  103, 
II  Canadi.\x  Electrical  News,  Toronto. 


Hydro-Electric  Power 
Commission. 

Tenders  for  High  Tension 
Insulators. 


Tenders  will  be  received  up  to  3  p.m.  TUESP.VY 
DECK.MBER,  ijth,  1908.  tor  the  manufacture  and 
delivery  of  Fifteen  Thousand  High  Tension  Insulators 
for  operation  on  the  Commii-sio'-'s  110,000  \'oli  trans- 
mission lines,  accordi  g  to  the  plans  and  specifications  to 
be  obtnined  at  the  Commission's  Office,  Continental  Life 
Building,  Toronto. 

Contractors  are  requested  to  bear  in  mind  that  tenders 
may  not  be  considereu  unless  m^de  upon  forms  supplied 
with  specifications. 

An  accepted  bank  cheque  for  the  sum  of  seven  thousand 
five  hundred  dollars  ($7,500)  mu^t  accompany  each  tender, 
which  sum  will  be  forfeited,  if  the  party  tendering  de- 
clines entering  into  a  contract  for  the  work,  at  rates 
stated  in  tender. 

The  lowe-l  or  any  tender  not  necessarily  accepted. 

Tenders  must  be  sealed  and  addressed  to  the  Ho  n 
Adam  Beck,  Chairman  of  the  Hydro-Electric  Power 
Commission  of  Ontano,  Toronto,  Ont. 


It  is  said  that  the  Germans  use  I  ^ 
a  Black  Cat  for  finding  leaks. 


F.  B.  VANDELEUR, 


3  Dineen  Building', 

TORONTO 


Resistance  Box 


Bridge  Megger  with  Hand 
Generator. 


Evershed^s  Bridge  Megger  and  Resistance  Box 

Large  Stock  in  Toronto 

The  Bridge  Megger  not  only  saves  time  and  money,  but  does  what  no  other 
instrument  can  do,  that  is  : 

It  measures  at  250  volts  pressure  from  .01  up  to  999900  ohms  with  resistance  box. 
and  at  500  volts  up  to  40  meghoms.  All  ranges  up  to  1000  volts,  20(X)  meghoms. 
in  stock. 

Contractors  to  the  Admiralty  and  War  Office. 

:Makers  of  Inkless  Recorders  of  all  types.  Watt- 
meters, Power  Factor,  Frequency,  Booster, 
Earth,  Portable,  etc. 

Tramcar  and  Switchboard  Types. 

Portable  Ammeters  and  Voltmeters  for  A.  C.  and  D.  C. 
combined. 

Laboratory  Instruments. 

(See  page  7.) 
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Publications. 

"Electrical  Ilhiniinating  Enfjineeriiij^, "  by  William 
Edward  Barrows,  Jr.,  B.S.,  E.E.,  has  been  issued  by 
the  McGraw  Publishing  Company.  The  book  is  de- 
signed to  till  the  demand  for  a  satisfactory  text  book  on 
illuminating  engineering.  It  had  its  origin  in  a  set  of 
notes  compiled  by  the  author  for  use  in  his  classes 
and  was  extended  in  the  hope  that  it  might  be  of  ser- 
vice to  the  profession  gonerally.  The  book  covers  a 
nimiber  of  interesting  subjects,  including  photometry, 
standards  of  illuminating  power,  various  classes  of  lamps, 
shades  and  reflectors,  and  concludes  with  a  practical 
chapter  upon  illuminating  calculations. 


A  Ixxik  upon  "I^leetric  Motors,"  their  installation, 
I'ontrol,  operation  and  maintenance,  by  Norman  G 
Meade,  hns  been  issued  bv  the  INfcGraw  Publishing:  Com- 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has    no   equal    for   the   facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 

BEll  TElEPiONE  GOillNy  Of  GJHIIDl 


pany.  It  includes  an  explanation  of  the  phenomena  of 
electric  motors,  a  description  of  the  leading  motors  and 
appliances,  and  practical  suggestions  for  installation, 
care  and  management  for  the  use  of  practical  men. 
Mathematics  have  been  practically  eliminated  and  illus- 
trations and  diagrams  relied  on  as  far  as  possible  to 
convey  the  meaning  intended.  The  suggestions  con- 
tained in  the  book  are  based  upen  several  years  of  per- 
sonal experience  with  motors  and  auxiliary  appliances 
and  upon  standard  practice  adopted  by  the  leading  elec- 
trical companies. 


Honolulu  has  170  miles  of  city  streets ;  26  miles  of 
electric  street  railway,  on  which  50  cars  are  regularly 
operated ;  two  electric  light  plants ;  one  petroleum  gas 
plant  with  capacity  of  one  half  million  cubic  feet  per 
day,  and  a  telephone  service  with  1,575  subscribers. 


ALUMINUM 

Electrical  Conductors 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  . . 

Ingots,  Sheets.  Wire,  Tubing, 
Castings 

Prices  with  full  information  on'  application 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


ROBB-MUMFORD 

WATER  TUBE  BOILER 


Free  Expansion  of  Tubes 
Perfect  Water  Circulation 
Dry  or  Superheated  Steam 

Half  the  usual  number  of  Manholes 


ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.S. 

/■Traders  Bank  Building,  Toronto,  WILLIAM  McKAY,  Manager 
DISTRICT  OFFICES  :   {  Bell  Telephone  Building.  Montreal,  WATSON  JACK,  Manager 
t  Union  Bank  Building.Winnipeg,  J.  F.  PORTER.  Manager 
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Westinghouse 
Integrating  Wattmeters 

The  Only  Wattmeters  With  Rolling--Ball  Bearings 

The  bearings  consist  of  a  highly  polished,  hardened  steel  ball, 
resting  between  two  cupped  shaped  sapphire  jewels. — As  the 
disc  rotates  the  ball  moves  from  its  initial  position  with  a 
rolling  motion. — The  constant  change  in  point  of  contact 
between  the  bearing  surfaces  insures  a  low  friction  value 
which,  combined  with  the  light  moving  element,  assures  a 
bearing  with  minimum  friction. 

Circular  1137  describes  Westingliouse  Wattmeters  for  every  class  of  service  ;     Send  for  a  copy. 

Canadian  Westin£(house  Co.,  Limited 


General  Office  and  Works  :  HAMILTON,  ONT 


For  particulars  address  nearest  Office: 
439  Pender  St.,  VANCOUVER.       9«-923  Union  Bank  B!dg.,  WINNIPEG.       158  Granville  Street,  HALIFAX 


Traders  Bank  Bldg. 
TORONTO. 


232  St.  lames  Street, 
MONTREAL. 


Watch 


row 


A.  H.  W.  JOYNER 

6  Wellington  St.  East         -        -  Toronto 


Agent  for  the  Best  Lighting,  Railway 
and  Power  Specialties 


Belliss  &  Morcom  Limited,  Eng'ineers 


Established  over  50  >  ears. 
Telegrams:  "Belliss,  Birmingham." 
Code:  A. B.C.,  5th  Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  VV. 


ENGINES 

Direct.   Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER,  LIGHTING,  TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  Simplicity;  Strength;  Experience 
Low  Cost;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,800  Engines  supplied  or  building,  representing  upwards  ot 
650,000  H.P.,  in  sizes  ranging  frotn  5  to  2,700  B.H.P. 
of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada:  LAURIE  &  LAMB,  212  Board  of  Trade  Building,  MONTREAL,  CAN. 


Representing  our  Two-Crank  Compounh  Type  Engine 


Telej^rahicp  Address  :  "Larro'  iMontn-.il. 


CiHlf 


.\.H.C.  ,sth  Edition  &  Western  I'nl, 
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SOME  or  THE  USERS  OF 


GOLDIE  CORLISS 

STEAM  ENGINES 


Dominion  Iron  &  Steel  Co.,  Sydney,  N.S. 
Dominion  Coal  Co.,  Glace  Bay,  N.S. 
Windsor,  Essex  &  Lake  Shore  Ry.,  Kingrsville, 
Ont. 

Gait.  Preston  &  Hespeler  Elcc.  Ry.,  Preston, 
Ont. 

Corporation  of  Prince  Albert,  Prince  f Albert, 
Sask. 

Cosmos  Cotton  Co.,  Yarmouth,  N.S. 

Grand  Trunk  Railway  System,  Stratford,  Ont. 


Corporation  of  Indian  Head,  Indian  Head, 
N.  W.  T. 

Raymond  Milling*  &  Elevator  Co.,  Magrath 

Station,  Alta. 
Gait  Malleable  Iron  Co.  Gait,  Ont. 
Farmers  Milling"  &  Elevator  Co.,  Prince  Albert, 

Sask. 

Corporation  of  Kincardine,  Kincardine,  Ont. 

Lion  Brewing  Co.,  Berlin,  Ont. 

St.  Lawrence  Starch  Co.,  Ltd.,  Port  Credit,  Ont. 


Alexander  Brown  Milling  Co.,  Toronto,  Ont. 
Corporation  of  Barrie,  Barrie,  Ont. 
Superior  Portland  Cement  Co.,  Orangeville, 
Ont. 

Corporation  of  Strathcona,  Strathcona,  Alta. 
Belleville  Portland  Cement  Co.,  Belleville,  Ont. 
McGregor-Gourlay  Co.,  Gait,  Ont. 
Corporation  of  East  Toronto,  East  Toronto,  Ont. 
Lang  Tanning  Co.,  Berlin,  Ont. 
Canada  Coating  Mills  Co.,  Georgetown,  Ont. 
Beardmore  Belting  Co.,  Acton,  Ont. 


Ellison  Milling  &  Elevator  Co.,  Ltd.,  Lethbridge, 
Alta. 

Standard  Fitting  &  Valve  Co.,  Guelph,  Ont. 
Waterloo  Knitting  Co.,  Hawthorne  Mills. 
Bathurst  Lumber  Co.,  Bathurst,  N.B. 
Kaufman  Rubber  Co.,  Berlin,  Ont. 
The  T.  H.  Taylor  Co.,  Chatham,  Ont. 
Jas.  Davidson,  Ottawa,  Ont. 
Central  Electric  &  Gas  Co.,  Portage  La  Prairie, 
Man. 

Strathroy  Furniture  Co.,  Strathroy,  Ont. 


The  Goldie  id  McCulloch  Co. 


Gait 


Ontario 


Limited 


Canada 


WESTERN  BRANCH 
248  McDermotl  Ave.,  Winnipeg,  Man. 


QUEBEC  AGENTS 
Ross  &  Greig,  Montreal,  Que. 


B.  C.  SELLING  AGENTS 
Robt.  Hamilton  &  Co.,  V^ancouver,  B.C. 


WT TV/Tol^ii    Wheelock  Engrines,  Corliss  Engines,  Ideal  Eng-ines,  Piston  Valve  Saw  Mill  Engines,  Boilers,  Heaters,  Tanks,  Steam  and  Power 
W  C  iViaKC    Pumps,  Condensers,  Flour  Mill  Machinery,  Oatmeal  Mill  Machinery,  Wood- Working  Machinery,  Transmission  and  Elevating 
Machinery,  Safes,  Vaults  and  Vault  Doors 

ASK  FOR  CATALOGUES,  PRICES  AND  ALL  INFORMATION 
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A.  W.TABER'S 


PENCILS 


The  Finest  in  Existence 

i6  Degrees  6B  to  8H 
Unequaled  for  Purity,  Smoothness,  Durability  or  Grading 

A.  W.  FABER'S  A.  W.  FABER 

Jf/"^  <7°T'^ ^       7 1  149  Queen  Victoria  St., 

imy^^  4  CZ^/,m  LONDON,  E.  C. 

COPYING   PENCIL         Manufactory  Established  176, 


'Ululraii  Arruimtlalor" 

Maiiigiii  Patents 


Made  in  Canada 


Established  1898 


There  are  more  than 


SIX  THOUSAND  CELLS  of 


The 


Used  in  Canada  To-day 

TWO  YEARS'  GUARANTEE 

Bulletins  on  Reqi'fst 


Croftan  Storage  Battery  Co. 

423-425  West  Queen  St.    -    TORONTO,  CAN. 

Montreal  and  Easi  :  Winnipeg: 
JOHN  FOKMAN  GASOLINE  ENGINE  SUTF'LY  CO. 

Vancoi  vek  AND  West  :   SHIPYARD,  LTD. 


Tenders 


A  few  dollars  spent  in  advertising' 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client    many    hundreds   of  dollars. 


The       Weston  Alternating  Current 
Switchboard  Ammeters 
and  Voltmeters 


will  be  found  vastly  superior  in  ac- 
curacy, durability   and  work- 
manship  to  any  other  instrumenl> 
\    iiilended  for  the  same  servite. 

They  are 

ABSOLUTELY  DEAD  BEAT.  EX- 
TREMELY SENSITIVE.  PRACTICAL- 
LY FREE  FROM  TEMPERATURE 
ERROR. 

Their  indications  are 

PRACTICALLY  INDEPENDENT  OF  FREQUENCY  AND  ALSO 
OF  WAVE  FORM. 

They  require 

EXTREMELY  LITTLE  POWER  FOR  OPERATION  AND  ARE 
VERY  LOW  IN  PRICE. 


Correspondence  concerning  these  new  Weston  Instruments  is 
solicited  by  the 

Weston  Electrical  Instrument  Co. 

Waverly  Park,  Newark,  N.J.,  U.S.A. 

New  York  Office:  74  Cortlandt  St. 


The  "Canadian"  Turbine 
Water  Wheel 


MANUFACTl'KED  BY 


Chas.  Barber  and  Sons 

Meaford,  Ontario 

W'rite   lot'  description,    prices  and  references 
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CONSULTING  ELECTRICAL  ENGINEERS      Electrical   Contracts  Awarded. 


CHARLES  H.  MITCHELL,  C.  E. 

Meiitbcr  Aineriv'un  Sov'ielv  Civil  Knjjinetrs. 
Awivv.  .M.  Institution  Civil  Kn^'rs.  (Loniion). 

HYDRO-ELECTRIC  ENGINEER 


If, „.,„.■>  IOIt4-S 

IVIirp^KMu-  Main  7 


K    »h-    It  (III 
Hi  no  \  I  <> 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

SuMm,  1  I  viii .iiilic,  I 
Roports,  Estimates,  Arbitrations. 

POWER  BUILDING,  MONTREAL 


EDWARD  B.  Merrill 

B.A..  13.  A.  Sc. 
Member  Can.  Soc.  C.  E.,  Member  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  nevelopnunts  .inj  Tr.Tiismissioii.  Elcctriv 
Lighting.    Electrie  Railways.    Municipal  Engincer- 
ing.    Industrial  Plant.s.     Reports,  Valuations.  Etc. 
TOKON  rO  and  WINNIPEf. 


r.  E.  Marcliana.  E  E. 

\\  .  1.  l>onnell\ 


K.  W.  Farley.  C.E. 
Sec-Treas. 

P.    E.    MARCHAND   &  CO. 

Consulting  and  Constructing  Engineers. 
Examinations.  Surveys.  Kep.irts.  P  ans.  Specifica- 
tions and  supervision  of  Electric  Lighiing.  Railway 
and  Power  Plants.  Long  Distance  Power  Trans- 
mission. Hvdro  Eleciric  Developments  a  Specialty. 
ijS':  Spark  Street  -  OTTAWA,  ONT. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


J77  Broadway, 

NEW  YORK 


Union  Trust  Hldg  , 

CINCINNATI,  O. 


Charles  Brandeis,  C.  E. 

A.  M.  can.  soc.  c.e.,  M.Am.  Electro-chemical  Soc,  etc. 

CONSULTING  ENGINEER 

To  Provindal  Government,  Municipalities,  Etc. 

Estimates.  Plans  and  Supervision  ot  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants.  Waterworks  and  Sewers 

.\rbitrations.  Reports  and  Specifications, 

62-63  Guardian  Building,  MONTREAL. 


Smith,  Kerry  &  Chace 

Engineers 

Electric,  Hydraulic,  Railway,  Municipal 
TORONTO         -  WINNIPEG 
Cecil  h.  Smith      J.  G.  G.  Kerry     W.  G.  Chace 


J.   STANLEY  RICHMOND 

CONSULTING    EN  61 N  EER I NG-EXPERT 

26  Years  Practical  Experience 
Canada— 8  years        United  States — 11  years 
England— 6  years       West  Indies— i  year 
SPECIALTIES :  Power  Plants,  Electncal  Rail- 
wavs.  Power  Rates,  Electrolytic  Corrosion.  Steam 
and  Producer  Gas  Engines,  Metallurgy,  Electro- 
Chemistrv,  Building  Materials. 

Victoria  Street       -  TORONTO 
Tel.  Slain  5240.     Cable  Address,  Trolley,  Toronto 


Cliailottetown,  P.  E.  L 

'riio  (Canadian  Wostinghouse  Company 
wore  the  sm'i'essl'iil  oontractors  for  the 
olootrieal  cquipiiieiit  of  the  P.  E.  I.  rail- 
way power  house  at  this  town,  consisting 
of  a  75  kw.  (Jirect  current  generator  tii- 
reot  connected  to  a  horizontal  slide  valve 
eiigiiio,  switchboard,  etc. 

Montreal,  Que. 

C.  Lapriere  has  obtained  the  contract 
for  the  electrical  work  for  the  Masonic 
Temple  on  Dorchester  street. 

The  Hill  Electric  Switch  Company,  Lim- 
ited, 1650  St.  Lawrence  Boulevarti,  have 
been  awarded  the  contract  to  supply  the 
new  Workman  building  of  McGill  Univer- 
sity with  its  equipment  of  main  switch- 
board and  panel  boards.  The  panel  board 
and  cabinets  for  the  new  Eastern  Town- 
ships Bank  building  in  this  city  are  also 
being  built  by  the  Hill  Electric  Company. 

Orangeville,  Ont. 

W.  A.  Boos  has  obtained  the  contract 
for  the  distribution  of  1,000  30-foot  poles 
along  the  line  of  the  Dufiferin  Power  and 
Light  Company. 

Port  Arthur,  Ont. 

Wood,  Gundy  &  Company,  Toronto,  were 
the  successful  tenderers  for  the  $67,400 
debentures  of  this  city.  The  amount  con- 
sists of  four  issues  as  follows:  $25,000 
telephone;  $7,000  street  railway  equip- 
ment, and  $3,400  for  the  purchase  of  a 
water  lot  fronting  Current  Eiver  Park. 

Quebec,  Que. 

The  contract  for  the  electric  wiring  of 
the  Chateau  Erontenac  has  been  awarded 
to  Thos.  D.  Lonergan,  electrical  contractor, 
this  city. 

St.  John,  N.  B. 

The  West  Side  Committee  have  awarded 
the  contract  for  lighting  the  No.  6  ware- 
house to  the  St.  John  liailway  Company 
at  $687.  The  Vaughan  Electric  Company 
tendered  at  $687.10. 

Toronto,'  Ont. 

Baker  &  Jordhal,  general  contractors, 
Manning  Chambers,  Toronto,  are  making 
the  foundation  test  pits  for  the  proposed 
new  building  of  the  Bell  Telephone  Com- 
pany. 

Winnipeg,  Man. 

The  contract  for  constructing  the  tele- 
phone line  from  Lac  du  Bonnet  to  Point 
du  Bois  has  been  awarded  to  E.  &  D.  Mc- 
Leod  at  $6,000. 


Annual   Meeting  of  Mechan- 
ical Engineers. 

The  twentieth  annual  meeting  of  the 
American  Society  of  Mechanical  Engin- 
eers will  be  held  in  the  Engineering  So- 
cieties Building,  29  West  39th  street,  New 
York,  December  1st  to  4th.  The  presi- 
dent's address,  to  be  delivered  at  the 
opening  of  the  meeting,  will  be  upon 
' '  The  Conservation  Idea  as  Applied  to  the 
American  Society  of  Mechanical  Engin- 
eers." A  number  of  interesting  addresses 
will  be  delivered,  including  papers  upon 
aeronautics.  Among  the  addresses  will  be 
one  on  Thursday,  December  3rd,  by  Nor- 
man Litchfield,  upon  the  durability  of 
gears  in  electric  railway  service.  Prof.  F. 
G.  Agner  will  deliver  an  address  on  Thurs- 
day afternoon,  December  3rd,  upon  the 
"Possibilities  of  the  Gasoline  Turbine." 
On  Friday,  December  4th,  Prof.  Richard 
G.  Dukes  will  deliver  an  address  showing 
tests  on  friction  clutches  for  power  trans- 


Electric  Repair  & 

Contracting  Co. 

119  Lagauchetiere  Street  West 

Montreal 

Electric  Apparatus 
of  all  kinds  Repaired 

Special  Attention  to  Electric 
Elevators,  Electric  Power  and 
Generator  Installations. 

Electric  Wiring 

New  aiul   Second-Hand  Motors  and 
Generators    Bought    and    For  Sale 
Geo.  E.  Matthews,  Manager 


FINE 
BANK.OFFICL 
OOUflT  HOUSE  & 


OOUflT  HOUSE  &  ->;n.n»u«^ucru™Mun^^ 

OBUG  STORE  FITTINGS.  ^W^g^S^MQ  pQR  CATp^ 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER  MICA 

KINGSTON, ONT.  CANADA 

Write  us  for  vour  requirements  in  MICA 


$65 


GOES  tIKE  SIXTY 

SELLS  LIKE  SIXTY] 
SELLS  FOR 

GILSON 

GASOLENE 

NGINE 

For  Pumping,  Cream 
irators,  Chums,  Wash  Ma- 
chines, etc.  FSEE  TEIAL 
Ask  for  catalog-all  size* 
GILSON  MFG.  CO.  Ltd.  „sv..ks.  GUELPH,  ONT. 


contract  Record 

Architect  Builder 

Toronto 

Published  Wetkly 

Subscription,  Two  Dollars 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 
MAIN 
2582 

RIDOUT  &  MAYBEE 

103  Bay  Street 
TORONTO,      ...  CANADA 
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Michigan  White  Cedar 

—  POLES  — 

Will  Outlast  All  Other  Kinds 

Get  our  Prices.  "We  can  till  all  sized  orders 
from  our  own  stock.  150,000  ON  HAND 
Twenty-eight  years  have  we  been  pioducers. 

W.  C.  sterling  &  Son  Co. 

Principal  Office:   MONROE,  MICHIGAN 

Yards  :   Bay  City,  Omer,  Boyne  Falls,  Cass  City  and  Monroe 


Cedar  Poles 

from 

"British  Columbia" 

The  strongest,  straig-htest  and  soundest  pole  that 
f^rows  in  ihe  "  WORLD." 

We  can  ship  them  East  as  far  as  Quebec  and  com- 
pete with  Eastern  poles-40  ft.  and  longer. 

In  Ontario  we  can  compete  only  on  35  ft.  poles  and 
longer. 

In  Manitoba — 30  ft.  and  longer. 

In  Alberta  and  Saskatchewan  we  are  "IT"  on  all 
lengths. 

Don't  be  afraid  of  them.  They  are  the  leading  pole 
for  City  and  Power  line  construction. 

Yards  on  C.  P.  Railroad  in  British  Columbia,  Koote- 
nay  District. 

We  name  delivered  prices  always  and  guarantee 

immediate  shipment. 
Write  for  car  load  prices  on  our  Oregon  Fir  CrOSS- 

Arms. 

The 

Lindsley  Brothers  Company 

Spokane,  Washington 


Carbolineum 

Ideal  Wood  Preservative 
PREVENTS  ROT  AND  DECAY  IN  WOOD 

Invaluable  for  Tflcphonc  Poles,  Shin)a:lcs.  Ken  c  Posts, 
Railway  Ties,  Paving  Blocks  and  all  Wooden  Structural 
Work.     Cheap    as    Paint    and    as    Easily  Applied. 

Carbolite  Carbolineum  Co.,  Limited 

59  Yongc  Street,  TORONTO 


IMPERIAL  GENUINE 


BABBITT  METAL 

Pours  Like  VVater.  -  -  Wears  Like  Steel. 

Best  Babbitt  for  High  Speed  Work. 

The  Canada  Metal  Company,  Limited 

Toronto        -  Ont. 


"CALVADUCT"and"LORICATED" 
CONDUITS 

FOR   INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 


Oneida   Galvanized  Chain 

For  Suspending  Arc  Lamps 

Oneida  Community  Limited 

Niagara  Falls,  Ontario 


TELEPHONES 


We  manufacture  TELE- 
PHONES for  all  kinds  of 
service — Central,  Exchange, 
Factory,  Warehouse, Etc.  Our 

Desk  Telephone 

as  illustrated  is  a  handsome 
instrument.  Perfect  in  con- 
struction and  design,  with 
no  exposed  contacts  or 
wires,  and  has  many  other 
points  of  advantage. 

Fully     guaranteed  and 
sold  on  merit. 

Send  for  our  new  Tele- 
phone Catalogue. 


John  Starr,  Son  6l  Co.,  Limited 

p.  O.  Box  448,  HALIFAX,  N.  S. 


4- 
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This  system  affords  a 
nearer  approach  to  daylight 
than  an\  other  method  of 
artificial  illumination,  with 
;i  current  consumption  no 
greater  than  tor  the  systems  of 
direct  lighting  now  in  general 
use. 

This  is  the  long-looked-for 
comfortable  lighting  system. 
Our  dc\elopments  have  made 
it  commercially  a^ailable — 
i.  e.,  within  the  reach  of 
persons  of  moderate  means. 


The  lights  are  entirely  con= 
cealed  by  inverted  reflectors 
of  special  design,  set  in  neat 
brass  receptacles. 

There  is  no  blinding  glare 
— no  lamps  in  sight — just  an 
even  reflected  light,  wonder- 
fully free  from  shadows  and 
evenly  diitributed. 

One  60-watt  Tungsten  lamp 
gives  ample  illumination  in 
the  room  illustrated 


a  practical,  efficient  method  oF 

Indirect 
Illumination 


Room  illuminated  with  single  fixture 
containing  one  60=watt  Tungsten  lamp 


In  use  for  months  in  resi= 
dences,  off  ices,  halls,  assembly 
rooms,  etc.,  the  "  NComfort" 
System  is  already  well  past 
the  experimental  stage,  and 
has  conclusiveh'  pro\en  itself 
to  be  the  most  efficient  means 
of  eliminating  the  one 
obstacle  to  the  free  use  of 
Tungsten  lamps  —  the 
blinding  glare  of  the  naked 
filament. 


Central  Station  men 
enthusiastically  endorse  this 
method. 

Jobbers  and  fixture  manu- 
facturers !  be  the  first  to  pre- 
sent this  in  your  territory. 

One  for  your  o\\  n  personal 
use  will  make  you  an  enthu- 
siastic booster  of  the  "  I- 
Comfort"  System  of  illumin- 
fltion. 

Write  to-day  for  further 
information  and  details. 

PATENTS  APPLIED  FOR. 


The  National  X-H^  Reflector  Cq 

24-7  E/.aacK^or^  I>lv<d.,  ClnLicasoJll. 


eUcC.  WORLD 
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How  About  It  ? 

Are  you  wondering  who  will  take  SUFFICIENT  INTEREST  in  YOUR  DIFFI- 
CULTIES to  rush  those  repairs  you  are  badly  in  need  of.  If  so,  just  make  a  note  of  our 
address  and  ship  at  once,  or  phone  us  for  a  good  man  to  do  the  work  at  your  plant. 

Though  your  Splendid  Co-operation  has  given  us  the  busiest  season  we  have  enjoyed 
since  our  inception,  we  always  make  it  a  point  to  give  each  job  our  attention  from  the 
moment  it  arrives. 

Armatures  Transformers 
Switchboards      Arc  Lamps 

ANYTHING   IN    ELECTRICAL  MACHINERY 


Special   Electric  or  Electro-magnetic  •  Machinery  built  to  order.     Manufacturers  of 


Electro-magnetic  Concentrators  for  foundries  and  smelters. 


The  Electrical  Maintenance  &  Repairs  Co. 


Phone  Main  3419 


162  Adelaide  Street  West,  TorOIltO 


THE  McEWEN  Tu"tJ,5I?Pc 

In  Simple  and  Compoynd  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-28  X  20  Tandem  Compound. 
Write  For  LaLtest  BuIiAtin  and  Prices, 

Waterous    Ervgirve    Works  Co. 

BRANTFORD,  CANADA 
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Kolloid-Wolfram  Lamp 

Life  1,000  hours.    Consumption  i.i  Watt  Guaranteed. 

THE    ONLY   COMMERCIAL  METALLIC  FILAMENT 
LAMP  ON  THE  MARKET 

Midle^r\d  Electric  Co. 

SOLE  AGENTS 
119-121  Youville  Square,  Montreal 


 HOUSE  

51  Victoria  Square  -  -  MONTRt^VU 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance    by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

Successors  to  United  Electric  Co.,  Limited 

468-474  King  St.,  West                ■  TORONTO 

The 

Electrical  Construction  Co., 

of  London,  Limited 

32-+0  Dundas  Street.  London,  Can. — Phone  1103. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 

Hig-h  efficiency.      Desig-ned  for  any  required 
speed  or  voltage.    We  contract  for  complete 
installations.      We  repair  machines  of  any 
mane. 

—     .                            r    11          »                       Descriptive    matter  furnished 

Estimates  Cheerrally  (jiven           ";"on  appHcarion 

LONG   DISTANCE   PHONE  MAIN  3149 

Electrical  Repairs 

We  can  keep  you  running  while  we  make  your  repairs 

WRITE  US 

FRED.  THOMSON  &  CO. 

526-328-330  Craig  Street  West  -  -  MONTREAL 


I 


